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All the sub-station transformers for the Kariba 
Hydro-Electric Scheme are being supplied by 
Ferranti Ltd. They comprise two 120,000 kVA, 
330/234 kV 3-phase auto transformers with series 
boosters, cight 60,000 KVA, 330/88kV and four 
60,000 kVA, 330/33 kV 3-phase double wound 
transformers. The transformer installations at 


1. KARIBA Norton, Lusaka and Kitwe are complete. Work at 
ts Salisbury, Bulawayo and Sherwood is well advanced. 
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Germanium PNP ‘Mesa’ Transistors 
Available in production quantities now 





R.F. and 1.F. Amplifiers up to 200 Mc/s 
Power oscillators up to 200 Mc/s 
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control and reliability, while 
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Power gain greater than 6dB. 
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(For abstracts on circuit theory see also 
Lines . Networks . Filters) 


614.825 

3241 DANGERS IN FLYING CONTROL-LINE MODEL PLANES, 

NEAR TO OVERHEAD LINES. G.lIrresberger. 
Elektrotech. Z. (E.T.Z.) B, Vol. 12, No. 3, 55-6 (Feb. 8, 1960). 
In German. 

The flying of control-line model planes near to overhead power 
lines has led to a series of accidents, some fatal, and this is dis- 
cussed in connection with 6 reports from Austria and Switzerland. 
In order to avoid such accidents in future the necessity explanations 
should be given in the daily press and in technical journals, and 
even in the boxes containing the model construction kits. Finally, 
attention is called to the possible use of perlon (plastic) lines in 
place of metal wires. 


621.3.011.1 : 621.374.32 
NEW CONTRIBUTION TO THE TRANSIENT SKIN EFFECT 
3242 CALCULUS. A.Avramescu. 
Rev. d' Electrotech. et d'Energetique, Vol. 2, No. 2, 213-19 (1957). 
In French. 

Computed curves are given for the shape of the current wave- 
form resulting from the application of a voltage step-function to a 
solid cylindrical conductor. The waveform is distorted because the 
skin-effect resistance of the conductor is a function of frequency. 

V.G.Welsby 


621.3.013 
SURFACE -INTEGRAL METHODS OF CALCULATING 
$243 = FORCES ON MAGNETIZED IRON PARTS. 
C.J.Carpenter. 
Proc. Instn Elect. Engrs, Monogr. 342, publ. Aug., 1959 (Vol. 107C, 
19-27, 28). 
Republication of the monograph abstracted in Abstr. 6894 (1959). 


621.3.013.5 
ANALOGUE TREATMENT OF EDDY-CURRENT 
3244 PROBLEMS INVOLVING TWO-DIMENSIONAL FIELDS. 
J.Roberts. 
Proc. Instn Elect. Engrs, Monogr. 341M, publ. 1959 (Vol. 107C, 
11-17, 18). 
Republication of the monograph abstracted in Abstr.. 6895 (1959). 


POWER RESOURCES 
PRIME MOVERS 


620.9 : 627.534 

3245 IRRIGATION AND DRAINAGE BY PUMPING AND 

THEIR ECONOMIC EFFECT. D.Velev. 
World Power Conf., Canadian Sectional Meeting, (Montreal, 1958), 
Section H. Paper 144 H/10. 8 pp. In French. 

Bulgaria covers an area of about 110000 km’. The annual rain- 
fall averages 660 mm, but it varies considerably from year to year. 
Estimates indicate that it will be possible to irrigate about 2000 000 
hectares, i.e. 40% of the total cultivable area, of which 1300000 will 
be by gravitation and the rest by pumping. The need for drainage is 
much less; the marshlands which could be of agricultural value 
scarcely amount to 75000 hectares. At the end of 1957, 75000 hect- 


ares were being drained (59 330 by pumping stations with a total 
capacity of 10260 kW) and 420000 irrigated (148 580, i.e. 36%, by 
pumping and the rest by gravitation). Centrifugal pumps with elec- 
tric motors are generally used; for drainage the power varies from 
50 to 800 kW, for irrigation from 90 to 4000 kW. The height of pump- 
ing varies from 2 m to 12 m for drainage and from 2.50 m to 120 m 
for irrigation (50-70 m is considered to be generally the most econo- 
mic) and the average specific consumption is 170 kWh/hectare and 
400 kWh/hectare respectively. E.W Golding 


620.92 
THE WATER POWER OF LAPLAND. 
3246 V_ Lehtonen. 
Kraft o. Ljus, Vol. 33, No. 2, 36-41 (Feb., 1960). In Swedish. 
The exploitable water power in Finland is estimated at 
18500 GWh/yr, of which 45% could be derived from Lapland. Since the 
Pirttikoski station in Lapland began service, the developed water 
power is 8500 GWh/yr (from Lapland 1300 GWh/yr). Lakes in 
Lapland are few and heads are small to medium. The hydrological 
development of the three regions — the Kemi and Torni river re- 
gions, and the Arctic sea region — into which the province can be 
divided from the point of view of power economy is considered, in 
turn. The average flow is 10 litre/sec/km*. Maps are given to 
show the exploitable power sources, power stations projected, 
lakes to be regulated, and artificial lakes to be constructed. 
G.N.J. Beck 


621.039 : 539.17 
3247 THE ERECTION OF REACTORS AT RIS@. 
E.Bryrup, A.K.Pedersen, E.A.Christiansen, K.Friis- 
Mélier and E.Jacobsen. 
Ingenigren B, Vol. 69, No. 3, 110-21 (Feb. 1, 1960). In Danish. 
Describes the erection of the DR1 reactor, which is a zero- 
energy equipment with an output of only about 2kW. The reactivity 
falls when temperature rises, thus greatly reducing the risks of 
operational accidents. The construction is simplified in consequence 
and safety equipment is required only to a lesser extent. The con- 
struction of the concrete radiation shield, welding of the stainless 
steel tubing, cleanliness problems, instrumentation, control rod 
system and layout of the reactor hall are described. G.N.J.Beck 


621.039 : 539.17 
3248 THE ERECTION OF REACTORS AT RIS®. THE DR2 
PLANT. E.Bryrup, A.K.Pedersen, E.A.Christiansen, 
K.Friis-M@lier and E.Jacobsen. 
Ingenigren B, Vol. 69, No. 4, 144-64 (Feb. 15, 1960). In Danish. 

For Pt I see preceding abstract. DR2 is a research reactor 
which can be used on a small scale for the testing of materials, pre- 
paration of radioactive isotopes and production of neutron beams. 

It is cooled and moderated with ordinary water and has a neutron flux 
of 5 x 10"n/cm*/sec at 5MW. Its core consists of 30 fuel elements, 
each consisting of 18 thin plates in which an Al-U alloy containing 
highly enriched uranium is pressed between two Al layers. The core 
is enclosed in an Al tank which is filled with water. The design of 
the tank, primary cooling circuit, purification methods, radiation 
screening methods, design of the reactor hall, air conditioning and 
decontamination plants and the electrical installation are discussed. 
G.N.J.Beck 


621.039 : 539.17 
3249 THE ERECTION OF REACTORS AT RISO. 
THE DR3 PLANT. £E.Bryrup, O.Nielsen, E.H.Jensen, 
B.Mitze, E.A.Christiansen, K.Friis-Mgller and E.Jacobsen. 
Ingenigren B, Vol. 69, No. 6, 196-218 (March 15, 1960). In Danish. 
For previous parts see preceding abstracts. The DR3 is based 
on the British Pluto reactor at Harwell. It is a research reactor 
for testing active materials. It became critical on 17.1.60. Highly 





Abstr. 3250—3259 PRIME 


enriched U is used as a fuel and heavy water as moderator and 
coolant; the max. thermal flux is about 1.5 x 10‘n/cm’/sec with 
thermal generation of 10 MW. The reactor core contains 26 Al- 
canned U elements in an Al tank closed above by a 1.2m Al topshield 
carrying the control rods and various experimental tubes. At the 
sides and bottom of the Al tank there is a 30cm thick graphite re- 
flector. Besides the heavy water system, there are two helium sys- 
tems, one to prevent combination between heavy water and the atmo- 
sphere, the other to surround the graphite reflector. A detailed de- 
scription is given of all these features, as well as auxiliary services. 
A 10/0.4kV transformer substation is installed on the site. 
G.N.J.Beck 


621.08 

3250 PRACTICAL CONSIDERATIONS OF AN ION PROPULSION 

SYSTEM. A.E.Lennert. 
Trans Amer. Inst. Elect. Engrs II, Vol. 78, 326-32 (1959) = Applic. 
and Industr., No. 45 (Nov., 1959). 

An analysis of the power, thrust, flow rate, and ion current in a 
conceptual design of an ion-rocket space-vehicle. This is compared 
with other proposed space propulsion systems based on chemicals; 
photons from nuclear reactors, photons from the sun, a -particle 
emission and accelerated plasmas. C.G.Morgan 


621.165 
3251 CHOICE OF FINAL PRESSURE AND PASSAGE 
SECTIONS OF THE LAST STAGES OF HIGH-CAPACITY 
CONDENSING STEAM TURBINES. 
M.A.Strfrikovich, G.A.Matveev and L.S. Popfrin. 
Elekt. Stantsii, 1959, No. 3, 34-40 (March). In Russian. 

The results of an investigation into the effect of the cost of fuel 
and climatic conditions on the choice of the final parameters of the 
steam generating cycle, the profile of the l.p. part of the turfine, the 
specific steam load of the condenser and the cooling water circula- 
tion factor. It is shown that a considerable improvement in economic 
efficiency of a power station can be achieved by the correct selection 
of turbine exhaust and condenser dimensions. 

Metropolitan- Vickers 


621.165 
CHOICE OF RATIONAL VACUUM FOR LARGE 
3252 CONDENSING STEAM TURBINES. 
A.E.Gel'tman, K.V.Tsukerman, G.V.Shlyakhova and D.M.Budnyatskii. 
Elekt. Stantsii, 1959, No. 3, 40-5 (March). In Russian. 

The results are presented of technical—economic calculations 
on the probelm of the choice of vacuum for large installations. It is 
shown that it is expedient to select different values of vacuum, and 
different characteristics for the low-pressure section and condenser, 
according to the different conditions of water supply, fuel supply, 
and fuel costs. Metropolitan-Vickers 

621.165 
CHOICE OF DIMENSION FOR THE EXHAUST SECTION 
3253. AND CONDENSER OF A TURBINE. 
L.D.Berman and Ya.M.Rubinshtein. 
Elekt. Stantsii, 1959, No. 4, 25-30 (April). In Russian. 


621.165 
CZECHOSLOVAK 100 MW STEAM TURBINE. 
3254 F Hala. 
Energetika (Prague), Vol. 10, No. 2, 54-6 (1960). In Czech. 
The turbine is designed for steam at 135 atm and 555°C, 0.039 atm 
vacuum, and reheating to 530°C between the high-and medium-pressure 
stages. It consists of three stages, with a double-flow low-pressure 
stage. Details of the turbine are given, including the profile of the 
blades, a cross section of the whole set, the thermal circuit and the 
regulation. A consumption of 2020 kcal/kWh is guaranteed at 90 MW 
power. The saving in coal is 11.7% as compared with the use of 
50 MW units. N.Klein 
621.165 
PRESSURE-OIL SHAFT TURNING GEAR FOR STEAM 
3255 TURBINES. H.Memmel. 
Siemens-Z., Vol. 33, No. 12, 777-80 (Dec., 1959). In German. 

The use of high-speed turning gear permits the automatic for- 
mation of a lubricating film of oil and prevents distortion of the 
housing after the turbine has been shut down. Electro-mechanical 
drives for high speeds increase the constructional expenditure ap- 
preciably. By means of a newly developed pressure-oil drive, which 
operates in conjunction with a rostatic oil lift system for floating 
the rotor, speeds up to 100 rev/min can be attained. The cost of 
this type of construction is low. A report is given on the operational 
experience gained with pressure-oil turning gear. 
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621.224.6 
PUMP/TURBINE INVESTIGATIONS. 
3256 R.A.Strub. 
Engineer, Vol. 209, 343-6 (Feb. 26, 1960). 

Investigations into reversible pumps are discussed and the results 
are described. A comparison of radial, mixed-flow and axial machines 
operating either as pumps or turbines is made, and the fields of appli- 
cation of these designs are outlined. The methods of starting and 
shutting -down reversible units and of the problem of control are briefly 
surveyed. Central Electricity Generating Board Digest 


POWER SUPPLY 
POWER STATIONS 


621.311.1 
ELECTRICITY SUPPLY IN CANADA. 
3257 sR. Johnson. 
Elect. Rev., Vol. 166, No. 16, 740-3 (April 15, 1960). 

There are over 40 separate supply authorities in Canada with a 
wide variation in their resources and practices. The author surveys 
their activities generally and highlights some of the more spectacular 
installations. Reference is also made to future power sources, 
domestic supplies and standards. 


621.311.1 
THE ECONOMIC BENEFITS OF UTILIZING ELECTRIC 
3258 POWER IN AGRICULTURE. N.A.Sazonov and S.V.Shurov 
World Power Conference, Canadian Sectional Meeting (Montreal, 
1958) Section H, Paper 44 H/5, 10 pp. 
In the U.S.S.R., in 1956, the power supply for agriculture 
(rural power stations and step-down sub-stations in large power 
systems) had a capacity of more than 3 x 10°kW. There were 
520 700 motors with a total rating of 2541.1 MW. The Khruschev 
Kolkhoz is quoted as an example of an electrified agricultural 
enterprise. It contains 1200 families and occupies 6166 hectares, 
of which 3798 hectares are tilled. There are 7 transformer 
stations with a total capacity of 435 kVA. 77 motors are used for 
agricultural production purposes comprising a total capacity of 
316.7 kW. The yearly. consumption exceeds 500000 kWh. The use 
of motors in this kolkhoz saves 680000 man-hours, 20000 horse- 
hours and 30 tons of liquid fuel. Experience indicates that the elec- 
trification of a large number of stationary processes may save 45-50% 
of labour at stock-breeding farms, 20-25% at crop-raising farms 
and 25-30% for agriculture on the whole. Each kilowatt-hour used 
saves 2 to 3 man-hours of manual labour. Electricity is widely 
used for heating incubators and brooders at poultry farms and is 
economic for hot-houses in comparison with bio-fuels but not in 
comparison with waste heat from industrial plants. Other uses of 
economic advantage are ultraviolet radiation on young animals instead 
of Vitamin D, infrared rays for fighting pests and high-frequency 
currents for drying produce. The electrification of mobile pro- 
cesses in the field is still in an experimental stage. ‘The Basic 
Plan for the Power Supply of Agriculture in the U.S.S.R." aims at 
electrifying all agricultural enterprises in the next 10-15 years. 
The capacity required would be 11500 MW, of which 82% would be 
from the connection of rural loads to networks of large power systems 
and 18% from rural hydroelectric and steam power stations. The 
economic benefits of electrifying various agricultural processes are 
assessed and tables of comparisons are given. E.W.Golding 


621.311.1 
ECONOMIC TRENDS IN THE GENERATION OF ELECTRIC 
3259 ENERGY IN THE DETROIT EDISON SYSTEM. 
G.A.Porter and D.E.Hart. 
World Power Conf.,Canadian Sectional Meeting, (Montreal, 1958). 
Section B,, Paper 62 B,/11, 20 pp. 

The demand in the Detroit Edison system, as in other large 
thermal systems in the North American Continent, has increased con- 
siderably in the last twenty-five years. In 1933, the demand and 
capacity were approximately 450 MW and 870 MW respectively; in 
1958, they were expected to reach 2940 MW and 3420 MW. If the 
demand continues to grow, long-range planning will be necessary, 
and economic studies have been made of the construction, fuel and 
labour components of generating costs. Units of 340 MW are being 
installed and larger units are being proposed, but it appears at present 
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that above 350 MW the reduction in installed cost per KW diminishes. 
The studies include the use of higher steam temperatures and pres- 
sures, the improvement of heat rate, the selection of an economic 
type of generating unit and the reduction of heat losses. Future de- 
velopments envisaged are the improvement of the feedwater cycle, 
supercritical pressure, the use of a liquid metal as a heat transport 
medium for the double reheat cycle and the improvement of the air- 
stream binary cycle. Nevertheless, it seems unlikely that steam 
cycle efficiencies can be increased in the future as much as they have 
been in the last 25 years. E.W.Golding 


621.311.1 : 681.142 
AUTOMATIC POWER SYSTEM SWING CURVE COMPUTING 
DEVICE. See Abstr. 3213 


621.311.153 
THE SELECTION OF ADDITIONAL POWER ON A 
3260 POWER SYSTEM. V.S.Ermakov and G.B.Pekelis. 
Elekt. Stantsii 1959, No. 3, 6-11 (March). In Russian. 

Various problems are considered which relate to the economical 
features of a design for additional power on a power system. In par- 
ticular the items of capital outlay and operating expenditure for hydro- 
electric and steam stations which are in project are compared. 

Central Electricity Generating Board Digest 


621.311.161 
DETERMINATION OF THE ELECTRICAL INTER- 
3261 CONNECTION REQUIREMENTS BY PROBABILITY 
METHODS. C.Szendy. 
Acta tech. Hungar., Vol. 27, No. 3-4, 385-97 (1959). 

In interconnected systems the emergency help is limited by the 
transmission lines. The influence of this limitation can be evaluated 
by the matrix calculus. Representing the capacities available in the 
various systems by the coordinates of a point, the points of availab- 
ility capacity (availability points) which are possible due to the 
limitations of the transmission lines, lie in a hyperpolyhedron. 

The probability of each availability point can be determined from the 
statistics of forced outages, thus the electrical energy, limited by 
the transmission lines, can be computed and the transmission lines 
for emergency cooperation can be dimensioned economically. 
A.P.Wilmshurst 


621.311.161 
CAN MAJOR SHUTDOWNS ON INTERCONNECTED 

3262 SYSTEMS BE PREVENTED? R.Steinsvag. 
Elektrotek. T., Vol. 73, No. 6, 101-5 (Feb. 25, 1960). In Norwegian. 

Solutions adopted on the Bergen peninsula interconnected 
systems for reducing the consequences of shutdowns are discussed. 
The system is divided up into balanced groups linked by coupling 
breakers. The arrangement led to a reduction in the duration of 
shutdowns from 30-45 to 10-15 min. The layout of a simple time- 
relay system for automatically limiting the area of the fault region 
is explained. G.N.J.Beck 


621.311.176 
MIMIC DIAGRAM CONTROL — A NEW CONTROL 
3263 SysSTEM FOR SWITCHING STATIONS. E.Weiland. 
Siemens-Z., Vol. 34, No. 1, 31-9 (Jan., 1960). In German. 
Employing the principle of the Simatic system and with the aid 
of the type of console used for track-diagram controls, a new con- 
trol system has been developed for switching stations. This control 
system, which is mainly contactless, makes it possible to incorporate 
extensive interlocking and supervisory arrangements. The building- 
block system permits simple construction and ready extension and 
modification. A detailed description is given of the construction and 
mode of operation of this control system. 


621.311.18 
DESIGNING AND ERECTING A HYPERBOLIC COOLING 
3264 TOWER. D.E.Gorbachev. 
Elekt. Stantsii, 1959, No. 1, 44-8 (Jan.) In Russian. 

A general account of the design and construction of a hyperbolic 
type cooling tower with a spraying space of 1520 m’, includes some 
particulars of quantities and materials used. 

Central Electricity Generating Board Digest 


621,311.21 : 681.142 
STABILITY OF THE OPERATION OF A HYDRO - 
3265 ELECTRIC STATION WITH HEADRACE CANAL, 
TAKING INTO ACCOUNT THE DYNAMIC CHARACTERISTICS OF 
ITS GOVERNOR. P.A.Bobillier and M.Cuenod. 


Tune 108af 


POWER SUPPLY 


POWER STATIONS 


Abstr. 3260-3271 


Automatisme, Vol. 5, No. 1, 3-9 (Jan.); No. 2, 55-8 (Feb., 1960). 
In French. 

A stability study of the reservoir -headrace -penstock -turbine - 
reservoir system, with mass effects alone considered in the penstock. 
Using an electronic digital computer, stability characteristics were 
evaluated for four operating conditions and the effect of control by 
water level and gate opening investigated. 


P. Linton 


621.311.21 
HYDRO-ELECTRIC PRACTICE - A REVIEW OF 
3266 =RECENT PROGRESS. 
Elect. Rev., Vol. 166, No. 9, 369-75 (Feb. 26, 1960). 

The latest developments in hydroelectric plant are described 
with particular reference to the installations of the North of 
Scotland Hydro-Electric Board. Turbine design is discussed and 
reference is made to the 5 MW Sron Mor pumped storage scheme. 

Central Electricity Generating Board Digest 


621.311.21 
PUMPED STORAGE PLANT. 
3267 M.Braikevitch. 
Elect. Rev., Vol. 166, 376-80 (Feb. 26, 1960). 

Separate pump and turbine sets are compared with reversible 
sets and the present intensive development of Deriaz and Francis 
reversible machines is surveyed. 

Central Electricity Generating Board Digest 


621,311.21 
FFESTINIOG. 
3268 = Elect. Rev., Vol. 166, 381-92 (Feb. 26, 1960). 

The first of the four 75 MW sets in the Ffestiniog pumped 
storage scheme will be commissioned in 1961 and the whole project 
will be in operation in 1963. The English Electric vertical-shaft 
Francis turbines will operate at 428 rev/min and are designed to 
develop 105 000 h.p. over a head range of 925 to 1020 ft. The four 
A.E.I. motor—generators are salient-pole synchronous machines, 
each rated at 78.9 MVA, 0.95 p.f., 16 kV, 3-phase, 50 c/s. Auto- 
matic stopping and starting equipment wil! be installed as well as 
comprehensive protection and alarm devices. The upper and lower 
reservoirs, pumps, shaft bearings and coupling, valves and gates, 
electrical connections, and operation are described. A coloured 
sectional drawing of the station is also included. 

Central Electricity Generating Board Digest 


621.311.21 
LARGE BRITISH-BUILT HYDRO-ELECTRIC PLANT. 
3269 = Elect. Rev., Vol. 166, No. 9, 393-8 (Feb. 26, 1969). 
Some of the world's larger hydroelectric installations for 
which plant has been manufactured in Great Britain are described. 
A representative selection of médern water turbines which have been 
designed, supplied or ynder construction and waterwheel alternators 
over 60 MVA made by British manufacturers are tabulated. 
Central Electricity Generating Board Digest 


621 311.21 
THE HAPPURG PUMPED-STORAGE STATION : 
3270 = PLANNING, DESIGN AND OPERATION OF THE 
ELECTRICAL EQUIPMENT. A.Haffa. 
Siemens-Z, Vol. 33, No. 5, 310-19 (May, 1959). In German. 
Following a description of the electrical equipment of the 
pumped-storage station some of the design and operational features 
are dealt with. The low sound level of the 44 MVA synchronous 
generators was attained by special constructional measures. The 
electrical machines are insulated with continuous wrappings of mica 
tape impregnated under vacuum. Magneticamplifier voltage regu - 
lators serve for the excitation and voltage regulation. The problems 
encountered in voltage regulation and the mode of operation of the 
station-service equipment are illustrated. With the aid of an oscillo- 
gram, a description is given of the functioning of the automatic 
control gear for the generating units on the transition from turbine to 
pumping operation, during which the load surge is transferred from 
the electrical system to the turbine by effecting a "hydraulic short 
circuit". 


621,311.21 
HARRSELE POWER STATION. 
3271 Svenska Vattenkr Féren Publ. No. 474 (1959 : No. 6) 
227 pp. 
Contains the following articles : "General layout of the scheme" 
by F.Hallhagen and D.Noren; "Electrical and mechanical equipment" 
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by N.Helledaij;"Log floating facilities" by F.Hallhagen and D.Noren; 
"Geological investigations and grouting" by L.Forssblad;"Excavation 
of the tailrace tunnel" by R.Ahistrim and J.JUrgensen; "Excavation 
of the underground power station", "Concreting", "Construction of 
the dam" and "Local organization" all by J.JUrgensen. This 200 MW 
station is situated about 60 km from the mouth of Ume River on the 
Gulf of Bothnia. The catchment area is 13300 km” (#b of it lake area) 
and the river has a potential annual ene: output of 10700 GWh. The 
station has a storage capacity of 7 10°m” with a 2m water level 
variation. The Harrsele plant has 3 turbo-units each of 67.5 MVA 
capacity; each turbine normally takes 140m’/s of water. The mean 
annual energy produced is 925 GWh. The 350m dam consists partly 
of a concrete dam founded on rock and partly an earth dam. The 
total head at Harrsele is 54.5m. Three Francis-type turbines of 
90000 rated h.p. are used; they have external guide vane regulation 
Transformation from the 16kV generator voltage to the 130 and 380kV 
transmission voltages is via 4 single-phase transformers, one of 
which is a standby. The control rooms are underground. 

G.N.J.Beck 


621.311.21 
3272 DESIGN, CONSTRUCTION, AND OPERATION OF 
BROWNLEE HYDROELECTRIC DEVELOPMENT. 
G.B.Soule, T.R.Heikes, W.B.Mitchell and O.E.Schaufelberger. 
Trans Amer. Inst. Elect. Engrs Ill, Vol. 78, 1388-1405 (1959) = 
Pwr Apparatus Syst., No. 45 (Dec., 1959). 

This is the first of three stations on the middle Snake River, 
Idaho. A rock-fill dam 395 ft high and 1380 ft long provides a use- 
ful storage of 10° acre-ft with a draw-down of 101 ft. Individual pen- 
stocks 24 ft dia. and 512 ft long in tunnels feed the 4 Francis turbines 
which operate at 235 ft nom. head, 128.6 rev/min and drive 90 MW 
13.8 kV alternators. There is space for two further units. The 
230 kV substation is supplied by 3-ph. transformers. The control 
room will also be used to operate the future Oxbow station, using a 
television circuit. Extensive fish facilities include a floating net of 
0.1 in. mesh, 2800 ft long and 120 ft deep, fish piping systems from 
the trap barges to the shore, and tank trailers for transport to below 
the dam. The plant was constructed in 32 months and is operated by 
2 men per shift. P. Linton 


621.311.21 
APPLICATION OF SEQUENTIAL ANALYSIS TO ECONO- 
3273. =MIC EVALUATION OF INSTALLED CAPACITY BY 
HYDRO-ELECTRIC PLANTS. T.Biernacki. 
World Power Conf., Canadian Sectional Meeting (Montreal, 1958) 
Section Aj, Paper 6 A,/6, 18 pp. 

Several hydroelectric storage projects were considered with the 
object not only of using the water power but also of combatting the 
threat of floods and of equalizing the seasonal variations in run-off 
on the River Vistula, which constitutes the basic water-power resource 
in Poland. A scheme in the vicinity of Kroscienko-Czorsztyn on the 
River Dunajec has been studied by the method of sequential analysis. 
Storage capacity of 350 x 10° m* would reduce the unit cost of storing 
1 m’ of water to a minimum value. The problem was to determine 
the maximum economic winter run-off consistent with maintaining 
the summer run-off at 18 m'/sec. Two alternatives of a project are 
compared, the better one then being compared with the next alternative 
with relation to another value of the installed capacity. The method 
enables a comparative mutual relation of the hydrological, technical 
and economic characteristics of a given hydroelectric project to be 
established. If the differences between the compared alternatives 
are clear and substantial, the test procedure leading to the final 
result is shorter and indicates a definite trend; if the differences are 
less apparent, a greater number of trials is required. The method can 
also be applied to run-of-river plants or to hydroelectric plants having 
storage facilities subject to considerable cyclic variations of stored 
water. Comparative tables and a sequential test graph illustrating 
linear functions of number of trials are given. E.W.Golding 


621.311.21 : 621.317.39 


COMPARISON OF FLOW-MEASURING TECHNIQUES AT 
KINLOCHLEVEN HYDRO-ELECTRIC STATION. See Abstr. 2828 


621.311.21 : 621.398 
AUTOMATIC CONTROLS OF HYDROELECTRIC STATIONS. 
See Abstr. 3199 


621.311.22 
THE COOLING TOWER IN THE STEAM POWER CYCLE. 
3274 A .Odenthal and K.Spangemacher. 
Brennstoff-Wiurme-Kraft (B.W.K.) Vol. 11, No. 12, 556-62 (Dec., 1959). 
In German. 
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By wecreasing the quantity of circulated water, the size of the 
condenser and of the cooling tower, as well as by changing over to 
forced draught cooling towers, the power plant cycle can be improved. 
It is shown to what extent and by which methods improvement can be 
obtained and the factors on which it depends. Different designs of 
cooling towers are discussed and comparisons are made between 
air-condensing and river-water cooling. 


621.311.22 
EXTENSION OF A LARGE STATE REGIONAL POWER 
3275 STATION. S.S.Rakita. 
Elekt. Stantsii, 1959, No. 1, 11-17 (Jan.) In Russian. 

An illustration of reduction in costs and building time in power 
station erection is given in a brief description of a plan for extending 
a large power station by equipping it with the most modern plant 
units, steam conditions being 140 atm and 570°C for the boiler 
turbine unit. Characteristics quoted indicate that the overall 
efficiency achieved was 35.5% and cost per installed kW for a resi- 
dential settlement with substation was 40% of that for the main station. 

Central Electricity Generating Board Digest 


621.311.22 
OPEN DRYING OF DAMP FUEL. 
3276 = G. A. Ushakov. 

Elekt. Stantsii, 1959, No. 1, 29-33 (Jan.) In Russian. 

Results are given of an assessment of the technical and economic 
characteristics of a power station equipped for the central drying 
of fuel with tubular steam driers heated by bled steam from tur- 
bines (2 variants for a power station of 200 MW capacity) and a 
closed system of fuel preparation (a third variant). The efficacy 
and advantages of the central drying system are emphasized by 
comparing the characteristics of various alternatives of sectionalized 
stations having PVK-100 type turbines. 

Central Electricity Generating Board Digest 


621.311.22 
THE SECOND DEVELOPMENT STAGE OF THE 
3277 POWER STATION (DENMARK). 
H.Billeschou. 
Elektroteknikeren, Vol. 56, No. 5, 96-107 (March 7, 1960). 
In Danish. 
This second stage involved the installation of a 72/80 MW 
turbo-generator set, which will raise the total station output to 
170 MW. By building the station as one block, the main steam lines 
and intermediate superheater lines are made as short as possible. 
The general layout and plan of the station are shown and full details 
of the civil engineering work are given. A 250 t/hr Benson-type 
solid-fuel or oil-burning boiler (140 atm gauge and 535°C) and a 
3-casing double-flow condensation turbine are installed. A simpli- 
fied steam diagram is shown. The generator is hydrogen-cooled, 
rated 100 MVA at cos g =0.8 at 1 atm hydrogen pressure. The main 
supply is to a 120kV outdoor transformer substation with double 
busbars and 240 mm” cable/phase. A general circuit diagram is 
given with details of auxiliary services and control room equipment. 
G.N.J.Beck 


621.311.22 
THE THERMAL POWER STATION OF THE SOCIETA 
3278 = ADRIATICA DI ELETTRICITA AT PORTO CORSINI 
(RAVENNA). G.Modé and L.Rigutini. 
Energia elett., Vol. 36, No. 10, 921-42 (Oct., 1959). In Italian. 
The station is next to an oil refinery between two canals at 
Ravenna (Italy). The two 242 000 kg/h boilers provide steam at 
115 atm/540°C/540°C and can be fired with coal, heavy or light oil, 
petrol or methane. Two 3000 rev/min 2-cylinder turbines drive 
78 MVA 13.8 kV hydrogen-cooled alternators; 1-ph. transformers 
connect to the two 130 kV transmission lines. There is provision for 
adding a 140 MW set. P. Linton 


621,311.22 
DISPERSAL OF WARM EFFLUENT [FROM POWER 
3279 STATIONS] IN COASTAL WATERS. SEA TEMPERATURE 
STUDIES. A.W.Wyness. 
Engineer, Vol. 209, 349-50 (Feb. 26, 1960). 


621 311.22 
THE BADALONA STEAM POWER STATION IN SPAIN. 
3280 = G.Eifert. 
Siemens-Z., Vol. 34, No. 1, 8-26 (Jan., 1960). In German. 
The new steam power station is the largest and the most modern 
station in Catalonia and is primarily intended for service during the 
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dry periods. When the hydro-electric power stations in Catalonia 
have sufficient water supplies available to cover the power require- 
ments, the steam power station can be operated as a synchronous 
capacitor. In the first two stages of construction the power station 
has been provided with two 34-MW turbo-sets and one 69-MW turbo- 
set. A description is given of the construction and layout of the steam 
station. 


621,311.23 
PEAT-FIRED STATION. GAS TURBINE AT 
3281 OLGRINBEG POWER STATION, CAITHNESS. 
Elect. Rev., Vol. 166, No. 17, 779-80 (April 22, 1960). 


621.311.25 : 621.365 
ECONOMICS OF ATOMIC CENTRAL DISTRICT HEATING 
PLANTS IN SWEDEN. See Abstr. 2877 


621,311.26 
INTEGRATION OF GAS TURBINES IN HYDRO- 
3282 ELECTRIC SYSTEMS. T.Ingledow. 
World Power Conference, Canadian Sectional Meeting (Montreal, 
1958). Section A,, Paper 31 A,/2 12 pp. 

Gas turbine plants are more economic than steam plants for 
“firming up" hydro power, mainly because the annual load factor is 
low. The Port Mann plant of the British Columbia Electric Company, 
located near Vancouver and consisting of four Brown Boveri 
25 000 kW units, will feed into the 230 kV system and will be re- 
motely controlled from the Central Load Dispatch Office 15 miles 
away. It will be maintained by mobile squads of servicemen. It is 
estimated to cost $12 000 000 ($120 per kilowatt) and will probably 
be the first completely unattended thermal! generating plant in the 
world. The cost of the complete remote and supervisory control is 
estimated at $2.50 per kilowatt. The plant will be used to supply 
the peak load and to supplement the hydro power in unfavourable 
years. The report shows diagrams of the seasonal and annua! vari- 
ations of hydroelectric plant and comparative costs of gas turbine 
and steam plants. E.W.Golding 


621.311.4 : 621,398 
INSTALLATION FOR TELECONTROL OF THE AGROPOLI 
CONVERTING SUBSTATION. See Abstr. 3198 


621.311.42 
THE RECENT DESIGN OF THE HESSENBERG 
3283 =TRANSFORMER STATION OF THE AUSTRIAN POWER 
COMPANY. K.Moraw. 
Osterr. Z.ElektWirtsch. (6.Z.E.), Vol. 13, No. 3, 73-9 (March, 1960). 
In German. 

A detailed description of the layout of the station with special 
reference to the selection of the site. The rated load of the trans- 
former bank is 120-120-40 MVA and the voltage 220-110-10 kV. 

(See also Abstr. 4884 of 1957; 1853 of 1958). R.G.Jakeman 


621.311.42 : 621.398 
TELECONTROL OF TRANSFORMER SUBSTATIONS. 
See Abstr. 2571 


621.311.43 : 621.394/395 
NO-BREAK POWER PLANT FOR TELECOMMUNI- 
3284 = CATION EQUIPMENT. D.R.Murphy. 
New Zealand Engng, Vol. 15, No. 1, 17-20 (Jan. 15, 1960). 

The principle of operation of various types of sets suitable for 
main communication links are outlined. All sets make use of flywheel 
rotational inertia to provide the necessary energy during the time 
interval between mains failure and the provision of an alternative 
supply, usually a diesel engine. The relative advantages and dis- 
advantages of two and three-machine diesel non-break sets are 
given followed by a brief description of the 31 and 20 kVA capacity 
sets to be used in New Zealand. J.W.Lee 


621.311.6 : 621.335.42 
HIGH-CAPACITY MAINTENANCE-FREE GENERATING SYSTEM 
FOR MOTOR COACHES. See Abstr. 2785 
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621.313.066.6 : 537.3 
THERMAL TRANSIENTS IN GRAPHITE --COPPER 
3285 CONTACTS. W.Davies. 
Brit. J. appl. Phys., Vol. 10, No. 12, 516-22 (Dec., 1959). 
Calculation of the transient temperature distribution in a 

current-carrying electric contact is important in those cases in 
which the contact members make actual contact for only a compara - 
tively short time. Special reference is made here to the contact of 
graphite and copper, and consideration is given firstly to the case in 
which the metal is clean, and secondly to that in which the metal is 
covered with a film of oxide. Finally, the decay of the temperature 
at a contact spot following the separation of the contact members is 
discussed. The analysis treats of a single circular contact spot of 
very small radius. 


621,313.1 
THE NOMOGRAPHIC METHOD FOR THE CALCULATION 

3286 OF COMPLICATED AND HIGHLY SATURATED MAG- 
NETIC CIRCUITS OF ELECTRICAL MACHINES. [Die nomographi- 
sche Methode der Berechnung komplizierter und stark gesittigter 
magnetischer Kreise elektrischer Maschinen.| O.Benedikt. 
Budapest: Ungarischen Akademie der Wissenschaften (1960), 
288 pp. In German. 

Since the method of successive approximations for the calcu- 
lation of magnetic -flux-densities in rotating machines is very time- 
consuming, a nomographic method is proposed and explained in the 
book. With this method the inverse problem of determining the flux- 
density distribution for a given magnetomotive force in highly 
saturated circuits and other complicated problems can be solved. 
The author presents the principle, the mathematical! foundations, 
and the construction of nomograms for wedge-shaped, saturated 
magnetic bodies. The following topics are treated in detail: (a) 
magnetic flux-density and field-intensity distribution in saturated 
teeth and adjacent slots; (b) magnetomotive force for non-uniform 
airgaps; (c) the effect of highly saturated pole-tips; (d) calculation 
of leakage fluxes; and (e) calculation of iron losses and of eddy - 
current losses in armature conductors. Three nomograms and more 
than one hundred numerical examples, based on traction motors of 
Soviet design, are given. E.Erdélyi 


621.313.1 
DEVELOPMENT AND RECENT PROGRESS IN THE 
3287 CONSTRUCTION OF LARGE ROTATING MACHINES. 
M.S. Kohn. 
Bull. Soc. Franc. Elect. (Ser. 8), Vol. 1, No. 2, 65-71 (Feb., 1960). 
In French. 


621.313.1 
A NEW FORM OF THE TENSOR EQUATIONS OF ELEC- 

3288 TRICAL MACHINES. G.S.Brosan. 

Proc. Instn Elect. Engrs, Mongr. 378 S, publ. May, 1960. 7 pp. To be 
republished in Part C. 

Previous tensor methods applied to electrical engineering sys- 
tems have been based on Lagrange's equations, which are not always 
suitable for non-holonomic systems. As a consequence, the defining 
equations lose much of their simplicity and the component terms in 
the equations may no longer be tensors. A new set of equations based 
on the principle of least curvature is presented. These equations are 
suitable for both holonomic and non-holonomic systems, and their 
application is shown by examples. 


621.313.12 : 621.317.32 
DETERMINATION OF POTENTIAL FIELD NEAR THE STATOR 
OF A GENERATOR. See Abstr. 2794 


621.313.3 
SUPPORTING AND SECURING STATOR END 
3289 = WINDINGS. T.H.Ison. 
Elect. Rev., Vol. 166, No. 16, 732-6 (April 15, 1960). 
Deals with the problems arising on a two-layer or invulute type 
of stator winding with particular reference to the use of laminated, 
impregnated and densified timber. 


621.313.3 
CALCULATION OF ELECTROMECHANICAL 
3290 TRANSIENTS. Ya.B.Kadymov and M.M.Rasulov. 
Elektrichestvo, 1960, No. 2, 57-60 (Feb.). In Russian. 
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The calculation of transients in a synchronous generator — 
induction motor system, the machines in which are of similar rating, 
is complicated because of the presence of nonlinear elements and 
the high order of the differential equations describing these pro- 
cesses. A description is given of an approximate engineer's method 
for calculating the electromechanical transients during starting of a 
normal induction motor from a synchronous generator of similar 
rating equipped with excitation-forcing apparatus. An experimental 
check has shown that the actual results differ little from the calcu- 
lated ones. Associated Electrical Industries (Manchester) 


621.313.3 

THE TRANSFER OF ENERGY IN RECIPROCATING 
3291 MACHINES WITH VARIABLE RELUCTANCE. 
J.Jarret. 
Rev. gen. Elect., Vol. 69, No. 2, 109-14 (Feb., 1960). In French. 

In the machines described, a flat laminated core is driven 

with reciprocating motion between 2 pairs of poles side by side 
excited with d.c. in opposing directions. The magnetic circuit is 
completed by a yoke which carries a winding for the production of 
a 1 ph. voltage. The theory is developed analytically and character - 
istic curves are plotted. The machine is suitable for small powers 
(tens or hundreds of kW) and it is shown that the output per weight 
is high. A sectional drawing is given. R.G.Jakeman 


621.313.3-8 
PRE-MAGNETIZING WINDINGS USED IN ELECTRICAL 
3292 GENERATORS FOR APPARENT CORRECTION OF 
HYSTERESIS CYCLE. C.V.Bala. 

Rev. d’ Zlectrotech. et d’' Energetique, Vol. 2, No. 2, 249-55 (1957). 
To minimize the hysteresis loop on rotating amplifiers and 
similar machines, the use of a.c. excited, premagnetizing windings 

is advocated. These windings are wound on the yoke and the poles 

of the field system such that they are not magnetically coupled 

with any other winding of the d.c. generator. Test results on a 

toroidal core and on the no-load characteristic of an amplidyne 

generator show a substantial reduction in the hysteresis loop. 
H.Sterling 


621.313.32 
' A FREQUENCY-RESPONSE METHOD FOR THE PRE- 
3293 DETERMINATION OF SYNCHRONOUS-MACHINE 
STABILITY. A.S.Aldred and G.Shackshaft. 
Proc. Instn Elect. Engrs, Monogr. 340S, publ. Aug., 1959 (Vol. 107C, 
2-10). 
Republication of the monograph abstracted in Abstr. 6943 (1959). 


621.313.32 : 621.317.37 
MEASUREMENT OF LOAD ANGLE UNDER STEADY STATE 
AND OSCILLATORY CONDITIONS FOR A SYNCHRONOUS MACHINE. 
See Abstr. 2810 


621.313.322 
A SYNCHRONOUS MACHINE WITH SINUSOIDAL VOLT- 

3294 AGE WAVE. M.Birgauanu. 

Rev. d' Electrotech. et d' Energetique, Vol. 2, No. 2, 267-79 (1957). 
In German. 

After a brief discussion of various methods for obtaining sinus- 
oidal waveform, the design of a 4-pole, 30-kVA alternator is des- 
cribed. In addition to semiclosed slots, skewed core, unsaturated 
operation and a cylindrical rotor with damping winding and sinusoid- 
ally distributed field winding, the three phases of the stator winding 
are each distributed sinusoidally over the whole stator periphery. 
Rules for the design of this type of winding are included, together 
with test results showing excellent o.c. voltage and three-phase 
short-circuit-current waveform. The waveform during single-phase 
load is less satisfactory. It could be improved by fitting a heavier 
damping winding. H.Sterling 


621.313.322-82 
ON THE QUALITY OF THE INSULATION OF THE 
3295 “YRALELEKTROAPPARAT" HYDRO-ELECTRIC 
GENERATORS. V.A.Aleksandrov and M.A.Gladkikh. 
Elekt. Stantsii, 1959, No. 3, 51-3 (March). In Russian. 

A considerable number of cases of insulation breakdown in 
stator windings of generators produced by the "Uralelektroapparat" 
factory have been recorded. These breakdowns occurred in accep- 
tance tests, in preventive tests and in service. An analysis is 
presented of the points of breakdown, number of cases and test 
voltage data. It is shown that the quality of the insulation of the 
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stator winding and rotor winding of these generators is unsatis- 
factory, and the reasons for this must be discovered and eliminated. 
Metropolitan-Vickers 


621.313.323 : 621.316.925 
HIGH-SPEED RESTARTING AND PROTECTION OF LARGE 
SYNCHRONOUS MOTORS. See Abstr. 2768 


621.313.325 
METHODS OF BALANCING THE ROTORS OF LARGE 

3296 syNCHRONOUS CONDENSERS. 
M.A.Branovskii and V.Yu.Avrukh. 
Elekt. Stantsii, 1959, No. 4, 40-6(April). In Russian. 

The results are presented of an investigation into the vibration 
conditions of large synchronous condensers (75 MVA, 11 kV, 
750 rev/min) with hydrogen cooling. The amplitude, frequency and 
phase of the vibrations of the bearings, stator and foundations were 
measured in the vertical, transverse and longitudinal directions 
relative to the main axis of the machine. Metropolitan- Vickers 


621.313.33 : 621.65 
ANALYTIC DETERMINATION OF THE POTENTIAL 
3297 DISTRIBUTION IN THE BOUNDARY ZONE OF AN 
ELECTROMAGNETIC PUMP WITH CONSTANT CURRENT. 
Yu.Birzvalks. 
Latv. PSR Zinat. Akad. Vestis, No. 12 (149, 49-58 (1959). 
In Russian. 

The potential distribution function is obtained by means of 
conformal transformation of the solution of Laplace equation and by 
suitable choice of an analytic function in the Fourier transform of 
the potential series. J .K.Skwirzyski 


621.313.333 
A REPRESENTATION OF THE OPERATION OF THE 
3298 SINGLE-PHASE INDUCTION MOTOR. Y.Surchamp. 
C.R. Acad. Sci. (Paris), Vol. 250, No. 8, 1460-2 (Feb. 22, 1960). 
In French. 

It is shown briefly that the characteristics of a 3-ph. star- 
connected motor which is fed from a 1-ph. supply across 2 phases in 
series can be obtained from two 3-ph. motors coupled together, the 
stators being fed from a 3-ph. supply producing oppositely -rotating 
fields. Test results show close agreement over the generator and 
motor ranges. R.G.Jakeman 


621.313.333 
AN INDUCTION MICROMOTOR WITH A HOLLOW 
3299 ROTOR AT AN ANOMALOUS FREQUENCY. L.1 Stolov. 
Elektrichestvo, 1960, No. 2, 61-3 (Feb.). In Russian. 

Considers the special features involved in the selection of 
supply voltage in relation to frequency for miniature induction motors 
with hollow non-magnetic rotors. These motors have relatively high 

stator and rotor resistances and extremely low rotor leakage- 
reactances. It is shown that in such motors, the voltage V does not 
vary monotonically as a function of f and, with a substantial reduc - 
tion in f, V increases. 

Associated Electrical Industries (Manchester) 


621.313.36 : 621.317.384 
BRUSH CONTACT LOSSES DUE TO LOAD AND 

3300 PARASITIC CURRENTS IN POLYPHASE COMMUTATOR 
MOTORS. 0O.E.Mainer. 

Proc. Instn Elect. Engrs, Monogr. 375 U, publ. April, 1960, 5pp. Tobe 
republished in Part C. 

After brief reference to present methods of measurement, the 
interdependence of the brush losses due to load and parasitic currents 
is discussed and the need for measuring them simultaneously is 
argued. Owing to the impossibility of doing this satisfactorily on a 
motor, an apparatus for simulating brush parasitic currents is 
described and test data obtained with this apparatus are used to 
establish the argument. The effects of rotor power factor and speed 
on the losses are also discussed and established experimentally. 
Finally, a new test is described by means of which the total rotor 
FR losses of a polyphase commutator motor can be measured with 
reasonable accuracy. Curves obtained by this method of test using 
plain and sandwich brushes show the dependence of these losses on 
the coil e.m.f. between segments. 








June 1960 


TRANSFORMERS 





621.314.2 : 621.319.4 
DEVELOPMENT AND RECENT PROGRESS IN THE 
3301 CONSTRUCTION OF POWER AND INSTRUMENT TRANS 
FORMERS AND IN THE CONSTRUCTION OF CAPACITORS. 
M.B.Hochart. 
Bull. Soc. Franc. Elect. (Ser. 8), Vol. 1, No. 2, 78-81 (Feb., 1960). 
In French. 


621.314.2 
THE LIFE OF TRANSFORMERS WITH SOLID 
3302 INSULATION. F.Stier. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 1, 12-14 (Jan. 4, 1960). 
In German. 


621.314.2 
NEW METHODS OF CONSTRUCTING TRANSFORMER 
3303 CORES. A.Goldstein. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 2, 53-9 (Jan. 18, 1960). 
In German. 

After a short 
in the use of cold-rolled sheet, boltless frames for the classical 
parallel-sheet type of construction are described. The behaviour of 
single-phase transformers with columns having radial sheets and 
U-shaped short-circuiting yokes is discussed. In addition, a new 
type of core construction with round columns arranged in a triangle 
and wound yokes, is considered. It is shown that the relative core 
volume with a direction of magnetic flux differing from the direction 
of rolling has an unfavourable effect on the iron losses, but that the 
last two types of core construction are particularly promising in 
this regard. 


621.314.2 
COMPARISON OF TRANSFORMER DESIGN IN 
3304 GERMANY AND IN OTHER COUNTRIES. H.Langer. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 3, 81-90 (Feb. 1, 1960). 
In German. 

A comparison is made between the basic data, on which design 
and construction are based, for large transformers. Differences in 
temperature-rise conditions and cooling are listed, and various 
methods of cooling large transformers are compared. On the basis 
of an installed power-station output of 600 MVA, the costs for 


TRANSFORMERS 


of constructional problems encountered 


different types of construction of 380 kV transformers are compared. 


Further, 380 kV transformers in systems in other countries are 
compared with transformer groups in the German 380 kV trans- 
mission system. Modern transporters for large transformers are 
also described. 


621.314.2 
RECTIFIER TRANSFORMERS. 
3305 w, Glas. 
Elektrotech, Z. (E.T.Z.) A, Vol. 81, No. 3, 90-6 (Feb. 1, 1960). 
German. 

Discusses problems which arise in the design of rectifier 
transformers, which are additional to those usually encountered in 
transformer construction. Attention is also given to differences 
affecting the purpose for which they are used (mercury-vapour, 
contact or semiconductor rectifiers). 


In 


621.314.2 
THE POSSIBILITY OF A FURTHER oe ee OF 

3306 NOLSE IN LARGE TRANSFORMERS. iplinger. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 3, 102-8 ren. 1, 1960). 

In German. 

The results of magnetostriction measurements on hot- and cold- 
rolled transformer sheets are reported. In the case of cores with 
cooling slots a reduction in loudness of several dB can be achieved 
by acoustic and magnetic coupling of the individual core components. 
Methods of construction of various insulating walls attached to the 
tank, which have a pronounced damping effect, are described. 


621.314.2 
EXPERIENCE WITH TRANSFORMERS OPERATING IN 
3307 NETWORKS. H.Zaduk. 
Elektrotech Z. (E.T.Z.) A, Vol. 81, No. 3, 108-14 (Feb. 1, 1960). In 
German. 
The evaluation of operational experience and of breakdown and 
damage statistics by the V.D.E.W. shows that the annual number of 
faults on transformers installed grows with increase of operating 
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voltage. On the average this is about 1% in the lower voltage range 
and rises to about 3% in the range 60 to 110 kV. By far the greatest 
number of faults are caused by atmospheric flashovers. In the case 
of regulating transformers faults in tap-changers predominate. 


621.314.2 : 681.142 
DESIGN OF TRANSFORMERS WITH THE AID OF 
3308 DIGITAL COMPUTERS. W.Dietrich. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 3, 114-20 (Feb. 1, 1960). 
In German. 

The necessary preliminary work for making transformer design 
calculations with digital computers, as well as a specially devised 
block diagram, is described. After a few basic considerations of the 
characteristic parameters of digital computers, figures are given 
which refer to design calculations on three computing installations 
manufactured in Germany. 


621.314.2 
INVESTIGATIONS RELATIVE TO THE MECHANICAL 
3309 STRENGTH OF THE WINDINGS OF HIGH-POWER 
TRANSFORMERS SUBJECTED TO REPEATED SHORT-CIRCUITS. 
R. Aftalion. 
Rev. Gen. Elect., Vol. 69, No. 1, 3-18 (Jan., 1960). In French. 
Surveys mechanical design factors for a transformer which must 
withstand numerous short-circuits. Investigations were carried out 
on a 20 MVA transformer in which the insulation was prestressed 
and treated by heating and vacuum cycles to achieve mechanical 
stability, and in which also special precautions were taken in con- 
struction to give precise axial line-up of coils and matching of 
clamping pressures. The windings remained in a satisfactory con 
dition after repeated short-circuit tests. M.R.Dickson 


621.314.2 : 621.365 
FURNACE TRANSFORMERS. 

3310 =—w_Rosenthal. 
Siemens-Z., Vol. 34, No. 2, 96-104 (Feb., 1960). In German. 

Electric furnaces in the chemical and metallurgical industry 
require very high currents at relatively low voltages. Furnace 
transformers act as intermediaries between the high-voltage systems 
and the electric furnaces. A general survey is given of the construc- 
tion and circuit arrangement of the furnace transformers, and the 
fine-step voltage control of the electric furnaces is described in 
detail. 


621.314.2 
ARC FURNACE TRANSFORMERS. 
3311 C.R.Hatch. 
Elect. Rev., Vol. 116, No. 2, 52-6 (Jan 8, 1960). 

In recent years arc furnaces for metallurgical and chemical 
applications have increased in number and size, necessitating the 
provision of transformers of up to 40 MVA rating. These transfor- 
mers may have to supply currents of up to 30000 amps at a voltage 
which can be varied during the operation of the furnace from about 
100 up to 450 volts. Usual winding arrangements are described, with 
particular reference to the need for withstanding frequent short- 
circuits. Arrangements for voltage variation are discussed in detail, 
including off-load and on-load tap-changing, often with delta-star 
changeover, and also the use of a separate regulating transformer. 
Special problems of power factor correction, stray losses caused 
by the abnormally heavy currents, and cooling, are also reviewed. 

M.R.Dickson 


621.314.2.07 
AN OPTIMUM RATIO OF COPPER LOSSES AND IRON 
3312 LOSSES FOR A TRANSFORMER WITH VARIABLE LOAD. 
G.S.Brosan and D.O.Bishop. 
Proc. Instn Elect. Engrs, Monogr. 348 S, publ. Nov., 
(Vol. 107C, 98-9). 
Republication of the monograph abstracted in Abstr. 67 (1960). 


621.314.21 
3313 DRYING AND DE-GASSING OF THE INSULATING 
MATERIALS USED IN HIGH- VOLTAGE POWER 
TRANSFORMERS. H.P.Moser. 
Elektrotech. Z. (E.T.Z:) A, Vol. 81, No. 2, 41-7 (Jan. 18, 1960). 
In German. 


1959. 


621.314.222 : 621.317.32 
FUNDAMENTAL DETERMINATION OF THE ERRORS OF 
VOLTAGE TRANSFORMERS FOR VERY HIGH VOLTAGES BY A 
SUMMING METHOD USING CAPACITIVE DIVIDERS. See 
Abstr. 2793 
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POWER CONVERSION 


621.314.5 : 621.382.2 
RECTIFICATION AND POWER SUPPLIES. 

3314 D.D.Jones. 
Proc. Instn Elect. Engrs, Paper 3062 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1300-2, 1334-8 (1959). 

Discusses the applications of semiconductor devices and their 
ratings. Surveys the advantages of the silicon controlled rectifier 
in convertor applications. 


621,314.6 
HIGH POWER RECTIFIERS PRODUCED BY C.K.D. 
3315 NATIONAL CORPORATION PRAGUE. 

M.Nejedly and M.Kubat. 
Elektrotech. Obzor, Vol. 49, No. 2, 74-82 (1960). In Czech. 

Presents briefly the history of development of mercury-arc 
rectifiers produced by C.K.D. and describes the pumped excitron 
type of rectifier as at present manufactured and the sealed ignitron 
type of unit. Semiconductor rectifier production is discussed. 
Germanium and silicon rectifiers are available, and current and 
reverse voltage ratings are comparable with those elsewhere. The 
vertical zone refining method for the production of Si single crystals 
is described, the zone refining being repeated about 30 times with 
the help of an automatic drive. A section of a Si cell is given, 
showing silver-alloy electrodes. N.Klein 


621.314.63 
HEAVY-DUTY SILICON RECTIFIERS. 

3316 F. Pokorny. 

Bull. Sci. Assoc. Ingen. Montefiore (A.I.M.), Vol. 72, No. 6-7, 379-403 
(June-July, 1959). In French. 

Outlines the operating principles and method of manufacture of 
silicon rectifiers, and compares their usefulness with that of other 
types. [lustrated with examples of various heavy~-current instal- 
lations completed over the past 5 years. E.F.Hansford 


621.314,63 
PROTECTION IN CIRCUITS WITH SEMICONDUCTOR 
3317 POWER RECTIFIERS. M.Kubdt, V.Maly and J.Zika. 
Elektrotech. Obzor, Vol. 49, No. 2, 92-101 (1960). In Czech. 
Describes local protection methods used by the authors. 
Overvoltage protection is discussed and relations for the calculation 
of the necessary resistors and capacitors are given. Current over- 
load protection follows and quick-acting relays, quick-acting shorting 
devices and special cutouts are described. The use of protection and 
fault-signalling devices is discussed in the case of series-parallel 
connected rectifiers and this is illustrated by the circuit diagram 
for protection of a large rectifying unit. N.Klein 


621.314.63 
INDUSTRIAL APPLICATIONS OF SILICON CONTROLLED 
3318 RECTIFIERS. H.R.Lowry. 
Proc. Instn Elect. Engrs, Paper 3061E [International Convention on 
Transistors and Associated Semiconductor Devices, May 1959] 
Vol. 106B, Suppl. 18, 1295-9, 1334-8 (1959). 

Describes with illustrations the construction and electrical 
characteristics of typical 16A and 50A p-n-p-n rectifiers, with per- 
formance curves indicating their low forward voltage drop. The 
firing characteristics are outlined, and a firing circuit is described 
using pulses from a unijunction oscillator. A survey of applications, 
each illustrated with a connection diagram, includes adimmer for 
incandescent lights, control of oven temperature, constant voltage 
supplies and a reversing drive for d.c. motors, all fed from a.c. 
mains. By adding a shunt -capacitor turn-off, the device can be used 
for d.c. motor speed control from a d.c. supply, or as a parallel 
invertor to supply a.c. from d.c. A series-capacitor turn-off is 
described for driving a small a.c. motor, or for operation above 
3 ke/s for feeding fluorescent lighting from d.c. mains. The biggest 
usage as invertors will probably be for variable speed drives for 
induction and synchronous motors. E.F.Hansford 
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621.315.1 
D.C.POWER TRANSMISSION. II. BASIC PRINCIPLES. 
3319 E.O.Taylor. 
Elect. J., Vol. 164, No. 1, 22-7 (Jan. 1, 1960). 

For Pt I, see Abstr. 1226 of 1960. A three-phase, earthed- 
neutral a.c. system is compared with d.c. systems for long-distance 
transmission, reference being made to conductor material, insula- 
tion, tower structure and corona. General principles of the mercury- 
arc convertor are described and convertor connections, reactive 
volt-amperes, control principles, and switching are considered. Pro- 
posed d.c transmission schemes are tabulated. 

Central Electricity Generating Board Digest 


621.315.1 
SOME FEATURES OF LONG-DISTANCE A.C. TRANS- 
3320 MISSION SYSTEM PERFORMANCE. 
1.M.Markovich, S.A.Sovalov and A.A.Kryukov. 
Elektrichestvo, 1960, No. 2, 35-40 (Feb.). In Russian. 

Considers features in long-distance a.c. transmission which 
affect the choice of system parameters, using a 600 kV transmission 
system as an example. Systems of the "through" type, with inter - 
mediate power systems connected to them and with intermediate 
synchronous condensers are examined. It is shown that the reson- 
ance properties of a 1500 km line make it impossible to use uncom - 
pensated "through" lines: they must be divided into shorter lengths 
by compensating equipment. A number of other conclusions are 
given. Associated Electrical Industries (Manchester) 


621.315.1 
SELECTION OF THE MOST ECONOMICAL TYPE OF 
3321 POWER TRANSMISSION. B.Pafez. 
Energetika (Prague), Vol. 10, No. 2, 57-9 (1960). In Czech. 
A given amount of power can be transmitted in the example shown 
by three alternative methods. To arrive at the most economical 


method the expected expansion in consumption in the next 30 years is 
considered in addition to the customary parameters of costs and 
present-day consumption. Total costs for 30 years are plotted as a 
function of the distance of transmission for the three methods. 
N.Klein 


621.315.17 
UPRATING OF 110kV TRANSMISSION LINES TO 
3322, 154kV. L.M.Myzin. 
Elekt. Stantsii, 1958, No. 12, 49-50 (Dec.). In Russian. 

Short-term testing of the operation of 110kV lines at a nominal 
voltage of 154kV indicates that it is technically possible and practi- 
cally expedient to change-over heavily loaded long-distance lines to 
higher voltage without stressing their insulation, by using auto- 
transformers at the line terminals. 

Central Electricity Generating Board Digest 


621.315.17 : 621.316.925 
ANALYSIS OF DAMAGE TO 200 AND 110 kV TRANS- 
3323 MISSION LINES AND OF METHODS FOR SIMPLIFYING 
RELAY PROTECTION. M.A.Berkovich and V.A.Semenov. 
Elekt. Stantsii, 1959, No. 1, 61-5 (Jan.). In Russian. 

Features are discussed of 1358 cases of damage to,and faults 
on,110 and 200 kV transmission lines and busbars which occurred 
in a large power system during the period 1946-57. On the basis 
of consideration of these data suggestions are put forward for 
carrying out measures to simplify the protection of these lines. 

Central Electricity Generating Board Digest 


621.315.2 : 537.3 
INDUCTANCE OF AN ECCENTRIC TUBULAR 
3324 CONDUCTING SYSTEM. E.E.Jones. 
Brit. J. appl. Phys., Vol. 10, No. 5, 230-2 (May, 1959). 

The inductance is determined in a form suitable for easy 
application as a power series, having the distance between the axes 
of the two tubes as variable. The first three terms of the series 
are determined in closed form, and further approximations, if 
required, can be determined by solving in echelon certain ordinary 
simultaneous algebraic equations which sum up the boundary 
conditions of the problem. Numerical results are included in 
particular cases. 
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621.315.2 : 621.317.733 
SENSITIVITY OF A HIGH TENSION SLIDE-WIRE BRIDGE 
USED FOR LOCATING FAULTS IN CABLES. See Abstr. 2843 


621.315.21 : 536.2 
THE PROBLEM OF THE ZONE OF ACTION OF AN 

3325 §UNINSULATED TUBE IN A SOLID MASS. 
L.M.AI'tshuler . 

Zh. tekh. Fiz., Vol. 29, No. 2, 224-31 (Feb., 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics (New 
York), Vol. 4, No. 2, 194-200 (Feb., 1959). 

An analysis is made of the various definitions of the zone of 
action (of the temperature field) of an uninsulated tube in a solid 
mass. A new definition is introduced for the zone of action and its 
radius. A formula is obtained for the radius of the zone and is used 
to solve some practical problems: a criterion is established for 
treating two tubes as isolated single tubes. Formulae are deduced 
for the quantity of heat and the time required for the heating-up of 
the mass. 


621.315.2 : 536.2 
THE METHOD OF THE "SUPPLEMENTARY LAYER" 

3326 IN FORCHHEIMER PROBLEMS. L.M.AI'tshuler. 

Zh. tekh. Fiz., Vol. 29, No. 2, 232-8 (Feb., 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics (New 
York), Vol. 4, No. 2, 301-7 (Feb., 1959). 

An estimate is made of the accuracy of the "supplementary 
layer" method used to improve the precision of the Forchheimer 
formula for the temperature field of a tube in a solid mass. The 
estimate is based on a comparison of the exact formula [ Zh. tekh. 
Fiz., Vol. 27, 1495 (1957)] with the Forchheimer formula. A correc- 
tion to the Forchheimer formula is obtained. The results are used 
for the approximate solution of nonstationary problems, and also 
for determining the heating-up time of the mass. 


INSULATORS 


SUPPORTS . CONNECTIONS 
(See also Insulating Materials) 


621.315.62 
TOUGHENED GLASS INSULATORS. 
3327 EF Johnston. 
Elect. Rev., Vol. 166, No. 8, 325-7 (Feb. 19, 1969). 

An illustrated description of the automatic manufacture of glass 
insulators for h.v. power lines. The manufacturing cycle is closely 
controlled, i.e. each shell is uniformly treated in each part of the 
process. In the final stage in the glass-manufacturing line each in- 
sulator is subjected to a thermal down shock test during which the 
glasses are heated and then quickly and completely immersed in a 
bath of cold water. The rate of failure is about 1 in 100000. To en- 
sure that the glass is free from solid inclusions which might lead to 
spontaneous bursting the insulators are stored for three months 
before dispatch. Pilkington's new h.v. laboratory for the impulse 
testing and for outdoor long time testing of the insulators is des- 
cribed and illustrated. R.Neumann 


621.315.62 
THE QUESTION OF BROWN COLORATION OF GLAZES 
3328 = FOR H.V. INSULATORS. F.Zapp. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 1, 19-21 (Jan. 4, 1960). 
In German. 


621.315.623 
DIFFICULTIES IN THE USE AND REQUIREMENTS OF 
3329 HIGH-VOLTAGE PORCELAIN. H.Hthbner. 
Elektrie, Vol. 13, No. 9, 340-4 (Sept., 1959). In German. 

Conditions leading to maximum mechanical strength of post-type 
insulators are examined with special emphasis on the metal—porce 
lain joint. Three types of joint are considered viz., clamped, cemented, 
and shrunk-fitted. The interrelation between the coefficients of ex- 
pansion of porcelain, cement, and metal, and the cement thickness 
is explained for a stress-free joint. Stressing of porcelain at ajoint 
as a means of increasing resistance to bending is considered in the 
light of results obtained with the photo-elastic method of determining 
stress distribution. E.M.Dembinski 


INSULATORS 
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621.315.623.7 
NEW BRACKET PIN INSULATORS. 
3330 GJ.Lysakovskii and V.Kh. Shtern. 
Elekt. Stantsii, 1959, No. 3, 62-3 (March). In Russian. 

A new type of pin insulator with improved characteristics is 
described. At the top, the pin is in the shape of an inverted cone, 
the cap contracting towards the bottom. Breaking load is sufficiently 
high, and practically any type of porcelain can be used. Examination 
of the electrical characteristics of three insulators (110 kV) showed 
that the dry and wet flashover voltages satisfy Russian standards for 
norma! insulation. Central Electricity Generating Board Digest 


621.315.624 
IMPACT STRENGTH MEASUREMENTS ON A 3-STRING 
3331 TENSION SET FOR BUNDLE CONDUCTORS. G.Markt. 
Bull. Assoc. Suisse Elect., Vol. 51, No. 3, 103-7 (Feb. 13, 1960). 
In German. 

The requirement that a conductor crossing a road, railway etc., 
shouid not drop on failure of a tension insulator has necessitated 
special designs of tension sets for bundle conductors. Design and 
testing of a 3-string set are described such that on failure of one 
string the load can be carried on the other two. Special attention 
was paid to impact stresses: oscillograms are reproduced. 
Damping was effected by inserts of soft lead, hard lead or soft 
copper. A.P.Wilmshurst 


621.315.624 
USE OF SMALLER INSULATORS ON 110-500 kV 

3332 TRANSMISSION LINES. A.N.Sherentsis. 
Elekt. Stantsii, 1959, No. 4, 54-9 (April). In Russian. 

New, smaller types of suspension insulators, with heights 
reduced from 170 to 140 mm, are described. Types for lines up 
to 500 kV were developed which enable the spacing between phase 
conductors to be reduced to 10.1 m, the weight of the towers to be 
reduced by 5%, and their height by 0.85 m. Further improvements 
may be achieved by use of toughened-glass insulators. 

Electrical Research Association 


621.315.6262 
HIGH-VOLTAGE MULTI-TUBULAR BUSHINGS . 
3333. G.Morgenstern. 
Elektrie, Vol. 13, No. 6, 207-11 (June, 1959). In German. 

An account is given of the design and characteristics of oil-less 
bushings for voltages up to 220 kV, composed of a number of con- 
centric porcelain tubes bound together by a suitable material. The 
electrical data reported include measurements of impulse and a.c. 
flashover voltage, corona inception voltage, and dielectric loss-angle. 

&.M.Dembinski 


621.315.668,2 
SOME FEATURES OF PORTAL-TYPE SUSPENSION 

3334 TOWERS WITH HINGED STRUTS AND GUYS FOR 
500 kV TRANSMISSION LINES. 
B.1.Komissarov, A.V.Saiko and S.A.Skobelev. 
Elekt, Stantsii, 1959, No. 3, 58-61 (March). In Russian. 

Suspension towers of the portal type with hinged footings and tra- 
verses are advantageous, as regards metal consumption, for 
400-500 kV lines. A portal-type tower in the Stalingrad—Moscow 
section with rigid bracing of the usual design weighs 8.6 ton, while 
a hinged one weighs only 7.2 ton. Line operation with hinged towers 
under norma! and fault conditions is discussed, the supporting power 
of the two types under different loads is compared, and comments on 
the retention of resistance to buckling even after rupture of a guy are 


given. Central Electricity Generating Board Digest 
621.315.668.2 
3335 THE STRENGTH OF PILE FOUNDATIONS OF OVER- 


HEAD LINE SUPPORTS. T.P.Musatov. 
Elekt. Stantsii, 1959, No. 4, 61-4 (April). In Russian. 


621.315.683 
THE EFFECT OF ELEVATED TEMPERATURE ON 
3336 = FLASH-WELDED ALUMINUM~—COPPER JOINTS. 
C.R.Dixon and F.G.Nelson. 
Trans Amer. Inst. Elect. Engrs Il, Vol. 78, 491-5 (1959) = Applic. and 
Industr., No. 46 (Jan., 1960). 

A report of an investigation of 500 joints in $ in. by 14 in. bar, 
made by an improved technique using a 250 KVA machine. The 
welding procedure is described and results of tensile tests, impact 
tests and electrical resistance measurements are tabulated. Photo- 
micrographs are also included. The conclusions are : (1) the average 
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strengths of the welds were at least 10000 1b/in* when heated as 
high as 300° F for 2 years, 370°F for 1 year, 450°F for 144 hours, 
§00° F for 36 hours, 600° F for 2 hours, or 700° F for 5 minutes, (2) 
the strengths of individual welds may drop below 10000 1b/in* when 
joints are heated for 48 hours or more at 500° F, or when heated for 
shorter times above that temperature, (3) there was no evidence of 
embrittlement at any of the heating conditions used. H.A.Miller 


621.315.687.3 
EPOXY RESIN—ORLON CABLE TERMINATIONS FOR 

3337 33 Kv SERVICE. 

P.L.Betz, O.W.Lusby, J.J.Rueckert, J.F.Foley and M.B.Gordon. 
Trans Amer. Inst. Elect. Engrs III, Vol. 78, 977-83 (1959) = Pwr 
Apparatus Syst., No. 45 (Dec., 1959). 

The termination described was developed to eliminate void 
formation which may occur with other kinds of termination made on 
site. Orlon tape saturated with epoxy resin is applied over the end 
of the metallic cable sheath and extending over the oil-impregnated 
paper insulation to and including the end of the copper ferrule of the 
h.v. connector. The termination is then inserted into the porcelain 
pothead and the space between the epoxy resin--orlon insulation and 
the porcelain is filled with cable oil. Orlon, a synthetic fibre, was 
selected on account of its good electrical properties, wettability by 
epoxy resin, low affinity for water and resistance to acids and oxi- 
dation. A.P.Wilmshurst 


621.315.687.3 
EPOXY RESIN—ORLON CABLE TERMINATIONS FOR 

3338 64 Kv SERVICE. J.J.Rueckert, O.W.Lusby and P.L.Betz. 
Trans Amer. Inst. Elect. Engrs III, Vol. 78, 983-6 (1959) = Pwr 
Apparatus Syst., No. 45 Dec., 1959). 

Describes a form of termination developed to eliminate porcelain 
potheads. Orlon tape (see preceding abstract) is wrapped over the 
end of the lead cable sheath and extends over the paper cable insu- 
lation and the h.v. connector. An outer plastic coating may be added 
for outdoor use. Experience over 2 years has been satisfactory. 

A.P.Wilmshurst 


SWITCHGEAR 


621.316.5 
PHYSICS OF THE LOW-CURRENT SWITCHING ARC. 
3339 = W.Rieder. 
Bull. Assoc. Suisse Elect., Vol. 51, No. 1, 15-25 (Jan. 16, 1960). 
In German. 
After a survey of the mechanism of the arc the possibilities 
and limitations of a theory of the arc characteristics is discussed 
in detail. Further sections dea! with the dynamics of the arc and 
its theory, with a.c. arcs, with rapidly lengthened arcs and with mag- 
netic blowout. Formulae are given for the values governing the 
operation of the arc, but an exact mathematical treatment of even 
the most simple form of the arc is not yet possible due to the mutual 
interdependence of temperature, flow field, energy balance and con- 
vection. To some extent empirical arc characteristics serve for 
dealing with quantitative problems. R.Neumann 


621.316.5 
DEVELOPMENT AND RECENT PROGRESS IN HIGH - 
3340 AND MEDIUM-VOLTAGE [SWITCHGEAR] EQUIPMENT. 
M.B.Fernier. 
Bull. Soc. Franc. Elect., (Ser. 8), Vol. 1, No. 2, 82-92 (Feb., 1960). 
In French. 


621.316.5 
3341 DEVELOPMENT AND RECENT PROGRESS IN LOW- 
VOLTAGE [SWITCHGEAR] EQUIPMENT. P.Garoche. 
Bull. Soc. Franc Elect. (Ser. 8), Vol. 1, No. 2, 93-9 (Feb., 1960). 
In French. 


621.316.5.066.6 
STUDY OF DISCHARGE EROSION WITH ELECTRODES 
3342 OF DIFFERENT METALS. 
N.Calinicenco, C.Ruscior and C.Ciobanu. 
Bul. Inst. Politeh. Iasi, Vol. 4 (8), No. 3-4, 119-26 (1958). 
In Roumanian. 
Due to its low erosion losses, copper was used for the negative 
electrode: materials tested for the positive electrode were Zn, Pt, 
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Mg, Al, Cu, Ni, Fe, Wand Mo. A large capacitor (180 uF), connec- 
ted across the electrode gap, was charged to a given voltage: the 
electrodes were then brought into contact and separated after ter- 
mination of the discharge current; an electromechanical device 
repeated this process automatically. All test were performed with 
the electrodes immersed in oil. Various theories of erosion are 
reviewed and a method, based on magnetic -field measurement, of 
calculating temperatures occuring in the erosion process is descri- 
bed. Results of these investigations show that: (a) the quantity of 
eroded metal is a function of discharge energy and increases for the 
metals tested in the order given above; and (b) an approximate rela- 
tion exists between the amount of eroded metal, melting point tem- 
perature and vapourization heat; and (c) a certain correlation exists 
between anodic erosion and the dielectric constant of the surrounding 
medium. 8 ref. A.Reiss 


621.316.57 
DEFINITION OF THE TRANSIENT RESTRIKING 

3343. VOLTAGE BETWEEN THE TERMINALS OF A CIRCUIT- 
BREAKER BY FOUR PARAMETERS. POSSIBILITIES OF SHORT- 
CIRCUIT TESTING STATIONS. P.Baltensperger. 

Bull. Assoc. Suisse Elect., Vol. 51, No. 3, 97-102 (Feb. 13, 1960). 
In French. 

Because the transient restriking voltage across the terminals of 
each pole of a circuit-breaker soon after breaking a short-circuit, 
follows a complicated curve, the curve proposed by the I.E.C. com- 
prising a single-frequency oscillation is insufficient for accuracy 
to a high enough standard. A better approximation can be provided by 
the curve of a double-frequency oscillation as generally defined by 
four parameters, and the question of whether testing stations can 
attain the conditions defined by four parameters is discussed. The 
test circuit due to Hochrainer is desribed with a table of values 
corresponding to the four parameters involved. Other test circuits 
are outlined to cover ranges of values of the parameters not lying 
within the Hochrainer method. A.P. Paton 


621.316.57 
SYNCHRONIZING DEVICE OF A SYNTHETIC CIRCUIT 

3344 FOR TESTING INTERRUPTING CAPACITY. 
N.M.Chernyshev and B.D.Lyashenko. 

Elektrichestvo, 1960, No. 2, 53-7 (Feb.). In Russian. 

Contains details of the operating principles and the circuit of a 
synchronizing device for controlling the supply source of a synthetic 
circuit for testing circuit-breakers. Operating experience of the 
synchronizing device has shown that it ensures great accuracy in the 
connection of the high-voltage source of the synthetic circuit. 

Associated Electrical Industries (Manchester) 


621.316.57 : 621.314.2 
MODEL TESTS OF THE SWITCHING OF UNLOADED 
3345 TRANSFORMERS. H.Kindler. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 1, 7-11 (Jan. 4, 1960). 
In German. 

Tne behaviour of circuit-beakers when breaking small induc- 
tive currents can be represented by using thyratrons with suitable 
gird control and the switching currents to be expected can be deter- 
mined. The tests on models which are reproduced to show the 
measuring method demonstrate the effect of the steepness of the no- 
load characteristic of the breaker, and the effect of a resistance 
parallel to the switching path. 


621.316.57 
THE CONTROL OF ARCING SHORT-CIRCUITS IN 

3346 OPEN AND TOTALLY-ENCLOSED HIGH-VOLTAGE 
SWITCHGEAR UP TO 30kV. F.Meyer. 

Siemens-Z., Vol. 34, No. 1, 53-9 (Jan., 1960). In German. 

The damage which is likely to be caused by an arcing short 
circuit is dependent on the amount of energy released. By means of 
a high-speed arc extinguisher it is possible to limit the energy of 
ignited arcs to safe values. Photoelectric actuation provides discrim- 
ination against metallic short circuits. An automatic selecting and 
signalling system selects the particular extinguisher and signals the 
location of the fault. It is also possible to install the arc extinguisher 
in existing installations. 


621.316.57 : 621.316.99 
AUTOMATIC CIRCUIT BREAKERS FOR PROTECTION 
AGAINST LETHAL VOLTAGES. Sec Abstr. 2780 
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621.316.7 : 621.311.161 

3347 REGULATION PROBLEMS IN INTERCONNECTED 

OPERATION. G.Boll. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 5, 154-62 (Feb. 29, 1960). 
In German. 

In this review the problems connected with regulation in electric 
power supply are discussed, beginning with basic principles for 
interconnected operation, and its advantages compared with opera- 
tion in separate areas. The special characteristics of the regula- 
tion of frequency and active power are dealt with from the points of 
view of the problem in general, and of the significance of the 
efficiency figure. Attention is drawn to the second series of prob- 
lems in regulating electric power supply, i.e. the regulation of 
voltage and reactive power. 


621.316.7 : 621.311.22 
3348 SYSTEM REQUIREMENTS FOR THE REGULATION OF 
FREQUENCY AND ACTIVE POWER, AND THE RESULT- 
ING REQUIREMENTS IN THE REGULATION OF THERMAL POWER 
STATIONS. H.Sttihlen. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 5, 162-8 (Feb. 29, 1960). 
In German. 


621.316.7 : 621.311.21 
3349 SYSTEM REQUIREMENTS FOR THE REGULATION OF 
FREQUENCY AND ACTIVE POWER AND THE RESULT- 
ING REQUIREMENTS IN THE REGULATION OF HYDROELECTRIC 
POWER STATIONS. M.Engl. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 5, 168-75 (Feb. 29, 1960). 
In German. 

Discusses the conditions under which the different types of 
hydroelectric stations are operated in modern interconnected supply 
systems, and derives the requirements for the operation of hydro- 
electric stations and for construction of turbine regulators. 


621,316.71 : 621.313.323 
APPROXIMATE DETERMINATION OF SELF- 


3350 OSCILLATIONS IN A SYNCHRONOUS MOTOR CONTROL 
SYSTEM. D.P.Petelin. 
Automat i Telemekh., Vol. 20, No. 1, 16-22 (1959). In Russian. 
The nonlinear element of the system is considered as the 
functions 6” sin 6 (sin 6)" pe, (sin 9)*p*e, (sin 4)" p*e. 


621.316.718 : 621.34 
PROPOSED RECOMMENDED PRACTICES FOR MEDIUM- 
3351 VOLTAGE MOTOR CONTROLLERS FOR RUBBER AND 
PLASTICS INDUSTRIES. W.S.Watkins. 
Trans Amer Inst. Elect. Engrs Ill, Vol. 78, 504-6 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 


621.316.718.5 : 621.395.625.3 
SPEED CONTROL OF A SYNCHRONOUS INDUCTION MOTOR 
IN PRECISION MAGNETIC RECORDING SYSTEMS. 
See Abstr. 3085 


621.316.719.3 
A NEW RESISTANCE AND REGENERATIVE BRAKING 
3352 SYSTEM FOR SINGLE-PHASE SERIES MOTORS. 
H.Mitsch. 
Osterr. Ingen.-Z., Vol. 2, No. 11, 394-9 (Nov., 1959). 
In German. 

The characteristics of resistance and regenerative braking are 
discussed and compared. A combination of the two by means of a 
bridge connection is explained. In the new system, different voltage 
sources are used for the armature and field circuits. The braking 
is effective down to much lower speeds. The theory is developed 
analytically and circle diagrams are obtained. Trial results on a 
loco. with various loads demonstrated the advantages of the system. 

R.G.Jakeman 


621.316.72 : 621.382.2 
THE DESIGN OF DIRECT VOLTAGE AND CURRENT 
3353 STABILIZERS USING SEMICONDUCTOR DEVICES. 
D.G.Wenham. 
Proc. Instn Elect. Engrs Paper 3141E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1384-93 (1959). 


Abstr. 3347—3358 


The design of direct voltage and current stabilizers using semi- 
conductor diodes and transistors is discussed, and a design procedure 
is given. The basic circuit considered is that in which a control 
element is placed in series with the supply and the load. The voltage 
across, or the current through, the load is compared with a reference 
and the difference is used tocontrol the voltage drop across, or the 
current flowing through, the control element. The control is effected 
so as to keep constant the voltage across, or the current through, 
the load. Methods of achieving high stability against changes in in- 
put (or supply) voltage and changes in load are described. The effect 
of changes in ambient temperature on the output is considered and 
methods of minimizing this are given. Other factors considered are 
the transistor parameters which affect the degree of stabilization 
and limit the load current and/or voltage, and the response of the 
stabilizers to sudden changes in load. The design of a suitable 
power supply to enable the stabilizers to be used with a.c. mains is 
mentioned. The silicon junction diode operated in the Zener break- 
down region is used as the reference element. Its properties and 
use as a voltage reference are discussed, including methods of re- 
ducing the temperature coefficient. The power-handling capabilities 
of the conventional series stabilizer are limited by the dissipation of 
the series transistor. The possibility of using non-dissipative regu- 
lator circuits is considered. 


621.316.721 
STABILIZATION OF THE MAGNETIC FIELD OF A 
3354 BETA SPECTROMETER. C.Pleinivaux. 
Bull. Sci. Assoc. Ingen. Montefiore (A.I1.M.) Vol. 72, No. 10, 623-7 
(Oct., 1959). In French. 

The focusing coil of the instrument requires a current of 120 A. 
This current, obtained from a.d.c. generator, is stabilized by an 
amplidyne which provides the generator field current and is itself 
excited by a push-pull pair of valves. A reference voltage is applied 
to the grid of one valve and a voltage proportional to the current in 
the focusing coil is applied to the other. The excitation coil of the 
amplidyne is connected across the anodes of the two valves, h.t. 
being fed in at the centretap. The amplitude and sense of the ampli- 
dyne excitation are accordingly proportional to the deviation of the 
focusing-coil current from its correct value. The effective stabi- 
lization is slightly poorer than 4.5 x 10™*. H.G.M.Spratt 


621.316.722 
3355 A SEMICONDUCTOR VOLTAGE REGULATOR. 
E.Yakubaitis and A.Chipa. 
Latv. PSR Zinat. Akad. Vestis, No. 9 (146), 65-9 (1959). In Russian. 
Describes a regulating device in which a non-linear voltage - 
sensing bridge combined with a switching transistor acts upon the 
control winding of a transductor which in turn controls the excitation 
of an alternator. P.Szekely 


621.316.722 : 621.385.623.5 

3356 AN INVESTIGATION INTO THE USE OF TRANSISTORS 

IN A STABILIZED KLYSTRON POWER SUPPLY. 
J Stephenson. 
Proc. Instn Elect. Engrs, Paper 2940 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1315-19, 1334-8 (1959). 

cation, with discussion, of the paper abstracted in 
Abstr. 2673 (1959). 


621.316.722 
3357 CHARACTERISTICS AND MEASUREMENT OF RIPPLE 
IN AIRCRAFT ELECTRIC POWER SYSTEMS. 
O.Markowitz. 
Trans Amer. Inst. Elect. Engrs I1, Vol. 78, 418-23 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 

Describes work to develop a definition of requency characteristic 
of ripple and to provide guidance in the voltage measurement of 
ripple. Factors influencing the unpredictable variations in ripple 
measurements are recognized and noted for guidance. Frequency 
characteristic data of ripple accumulated from various aircraft 
d.c. power sources formed the basis for the developed limits re- 
commended to be integrated into military specifications. 


621.316.722.1 
ELECTRONIC REGULATORS IN KLYSTRON POWER 
3358 SUPPLIES IN A RADIO LINK. M.Saba. 
Alta Frequenza, Vol. 28, No. 3-4, 245-59 (June-Aug., 1959). 
In Italian. 
A detailed study of voltage regulators with combined forward 
correction and feedback from the output, particular attention being 
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given to the comparator, usually a bridge with one or more voltage 
reference sources in the arms. The causes of drift and the effects 
of changes of valve characteristics during life are discussed. 

Measures for improving stability and the handling of transients are 
mentioned. W.G.Stripp 


621.316.722.1 
SILICON POWER REGULATORS. 
3359 TR Pye. 
Brit. Commun. and Electronics, Vol. 7, No. 3, 196-7 (March, 1960). 
The regulators comprise two Zener diodes connected back -to- 
back, having a sharp breakdown at a voltage between 15 and 150 V; 
this voltage is largely independent of the current, but varies slightly 
with temperature. Typical characteristics are shown, and the 
advantages of these regulators over thyratrons in shunt -stabilizer 
circuits are described. Various applications are outlined, such as 
circuit decoupling, smoothing power supplies, providing reference 
voltages and protecting against voltage surges. Regulators may be 
connected in series, but their current capacity is increased by the 
use of a transistor rather than by paralleling several regulators. 
E. F.Hansford 


621.316.722.1 : 621.386.71 
X-RAY SOURCE STABILIZER BY REGULATED D.C. 
3360 HIGH TENSION SUPPLY. 
K. Tanaka, K.Katayama and T.Amano. 
J. appl. Phys. Japan, Vol. 29, No. 1, 12-15 (Jan., 1960). In Japanese. 
For precision measurement of diffracted X-ray intensity by 
G-M counter, durable stability of X-ray source is required first of 
all. The direct method of obtaining this stability is to keep the tube 
voltage and current strictly constant. For regulating the voltage, 
a transmitting tube is used in series in the X-ray tube circuit with 
which the voltage stabilization is attained satisfactorily. As for the 
tube current, the regulation is achieved, with no detectable fluctua- 
tion, by the use of a variable load for controlling the filament. In 
making up the counting losses correctly, it is desirable that the 
form factor, K, of the X-ray source (VK = root-mean-square 
intensity of source/mean intensity of source) be considered 
practically unity, so a discussion is given on the necessary capacity 
of the smoothing condenser to reduce the ripple. From the results 
of intensity measurements that lasted for 6 hours, relative standard 
deviation with this arrangement of the X-ray source and the detec- 
tor system was found to be less than 0.16% with 95% confidence. 


621.316.728 
3361 REGULATION OF INCANDESCENT-LAMP LIGHTING 
SOURCES. O.P.Vergili. 
Rev. Electrotec., Vol. 45, No. 9, 335-47 (Sept., 1959). In Spanish. 


A description of the principles of operation of saturable reactors, 


their main characteristics and of some electronic circuits used to 
control them. The complete design procedure for a reactor to 
control a 3 kW lighting system is given together with the electronic 
circuits employed for manual! or delayed automatic control. Graphs 
and circuit diagrams are included. J.W.Lee 


621.316.74 
THE PRINCIPLE OF REVERSED LAG APPLIED TO 

3362 ON-OFF TEMPERATURE CONTROL. H.Sutcliffe. 

Proc. Instn Elect. Engrs, Paper 3190 M, publ. March, 1960 (Vol 107B, 
209-15). 

Cyclic fluctuations of temperature in an enclosure with a simple 
on-off control system are discussed. It is shown that such a system 
can be improved by using two control elements completely immersed 
in the fluid of the enclosure, and therefore not subject to datum error. 
The output signal of one of the control elements is required to have 
a lagging phase angle, and a theoretical analysis is made in which 
the thermal frequency responses of various configurations are com- 
pared. Conclusions are reached about the relative merits of diff- 
erent configurations, and a description is given of the application of 
the theoretical principles to an experimental temperature-controlled 
enclosure. 


621.316.825.4 
TRANSIENT PERFORMANCE IN A D.C. CIRCUIT 
3363 CONSISTING OF A THERMISTOR AND AN OHMIC 
RESISTANCE. A.G.Shashkov. 
Avtomat i Telemekh., Vol. 20, No. 1, 23-30 (1959). In Russian. 
The transfer function and stability conditions of this circuit 
are obtained. Block diagrams of the circuit are given. The action 
of transient processes in the circuit is described. Ideal characteris- 
tics of the thermistor are assumed throughout. 
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621.316.9 
CO-ORDINATION OF THE INSULATION OF HIGH- 

3364 TENSION APPARATUS AND EQUIPMENT. 0.V.Delfino. 
Rev. Electrotec., Vol. 45, No. 9, 325-34 (Sept., 1959). In Spanish. 

The values of test voltages for the insulation of all items of 
equipment in a transformer station, as standardized by many 
countries, are reviewed at length. It is pointed out that the surge 
voltage produced by lightning arresters has an important bearing on 
the test voltage necessary. The new valve-type arrester produces 
a lower surge voltage, so that the test voltage can be reduced. It is 
concluded that Publication E2704, issued by Agua y Energia Electrica 
(Argentina), should be revised to give lower test voltages. A biblio- 
graphy is added. R.G.Jakeman 


621.316.925 

3365 PRINCIPLES AND PRACTICE OF BUSBAR PROTEC- 

TION IN THE UNITED KINGDOM. M.Kaufmann. 
Bull. Sci. Assoc. Ingen. Montefiore (A.I1.M.), Vol. 72, No. 10, 565-91 
(Oct., 1959). In French. 

Reviews the different systems used including earth leakage and 
directional schemes. Bias and relay impedance are explained and 
the use of nonlinear resistors outlined. The location of the current 
transformer and the operating levels are discussed. P. Linton 


621.316.925 
PROTECTION OF BUSBARS AT 16 AND 50 kV. 
3366 C.Jean-Richard. 
Bull. Assoc. Suisse Elect., Vol. 51, No. 2, 62-3 (Jan. 30, 1960). 
In French. 

It is maintained that present protective arrangements used on 
Swiss distribution networks are unsatisfactory, largely because of 
the times (up to 4 sec) that may elapse before protection operates. 
More rapid protection with autoreclosing, with first operation after 
0.1 sec, backed by slower reserve protection is advocated. Since 
95% of the system faults are caused by lightning disturbances, such 
a protection arrangement would lead to a substantial increase in 
reliability of supply. M.R.Dickson 


621.316.925 : 621.314.224.3 
3367 USE OF CURRENT TRANSFORMERS WITH SMALL 
CORE -STEEL SECTIONS IN THE DIFFERENTIAL 
PROTECTION OF GENERATORS. L.V.Baginskii. 
Elekt. Stantsii, 1959, No. 3, 69-73 (March). In Russian. 
Experiments conducted to determine the permissibility of con- 
tinuous operation of current transformers with small stee] content 
in the case of an interrupted secondary winding have indicated that it 
is unnecessary to complicate the design of current transformers for 
differential protection with equilibrium of no-load potential by re- 
lating it to standard transformer design. The differential protection 
system described incorporates improvements on the characteristics 
of existing systems. 
Central Electricity Generating Board Digest 


621.316.925 : 620.16 
FUNCTIONAL CYCLING TO ASSUME RELIABILITY OF AIR- 
CRAFT CONTROL EQUIPMENT. See Abstr. 3232 


621.316.926 
SPECIAL MATERIALS FOR THERMAL RELAYS. 
3368 =F Kabpar. 
Elektrotech. Obzor, Vol. 49, No. 1, 14-19 (1960). In Czech. 
Bimetallic strips of these relays can be damaged on excessive 
short-circuit currents. Recently bimetallic strips came into use 
which are covered on both sides with a copper layer. Mainly, 
these layers conduct excessive short-circuit currents and prevent 
unpermissible deflections of the bimetal. In addition protection 
against corrosion is provided. This strip is subjected to both 
extension and bending and the theory is developed connecting 
strains, stresses and strip deflection with temperature increase. 
Similar relations are derived for another type of bimetallic strip, 
where a third kind of metallic layer is inserted between the two 
main layers. N.Klein 


621.316.933 : 621.314.2 
LIGHTNING OVERVOLTAGE WITHSTAND STRENGTH 
3369 OF DISTRIBUTION TRANSFORMERS FOR RURAL 
DISTRIBUTION. £E.K.Saraoja, V.Palva and O.Setiilu. 
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Kraft. 0. Ljus, Vol. 33, No. 2, 27-36 (Feb., 1960). In Swedish. 
Finnish rural distribution is mostly at 20 kV, transformer sta- 
tions being situated on the average 3 km apart. The annual per- 
centage breakdown since 1945 has been 1.4-6.5% depending upon 
lightning frequency. This corresponds to a transformer statistical 
life of 30 years. 1.E.C. and V.D.E. specifications for transformer 
protection and withstand levels are considered. Overvoltage protec - 
tion by means of rod gaps, in particular narrower gaps, was investi- 
gated in detail. Valvectype diverters were considered uneconomic 
for conditions in Finland. Gap widths of 155, 125, 100 and 75 mm 
were tested, and surge voltage characteristics for these gaps are 
shown. Tests were also carried out on 50 c/s under both dry and 
rainy conditions. Gaps of 100 mm gave a wide measure of protection 
for newer transformers which had passed standard surge tests. 
G.N.J.Beck 


621,316,933 
SHIELDING 13.8-kV DISTRIBUTION CIRCUITS. 
3370 M.L.Hurstell and M.G.West. 
Trans Amer. Inst. Elect. Fngrs I, Vol. 78, 1056-64 (1959) = Pwr 
Apparatus Syst., No. 45 (Dec., 1959). 

To improve their lightning performance, 13.8-kV lines on wood 
poles with steel crossarms and with expulsion gaps for transformer 
and cable protection have been converted by replacing the steel cross- 
arms by wood, adding an earth wire and installing modern lightning 
arresters. The improvement of the lightning performance in the 
course of eight years is illustrated by statistical results of the 
number of transient interruptions and of conductor breakages. 
Corresponding figures are given for the number and duration of 
supply interruptions. In the discussion it is pointed out that the good 
results are largely due to particularly favourable earthing conditions. 

R.H.Golde 


621.316.97 

3371 PROTECTION OF PORTABLE ELECTRIC TOOLS. 

J.L.Watts. 
Elect. Rev., Vol. 166, No. 11, 471-4 (March 11, 1960). 

The safety aspect includes mention of all-insulated and double- 
insulated tools, otherwise the earth-continuity conductor reliability 
and low earth-fault-loop impedance are of paramount importance, 
except for v.l.v. circuits. Safety circuits are described, including 
the use of earth-leakage circuit-broeakers and monitoring systems 
incorporating a 4-core cable for a 1-phase machine in which the 
earth continuity must be intact for line current to flow. This pro- 
vides a high degree of safety. E.H.W.Banner 


621.316.973 : 621.313.12 

3372 PROTECTION OF GENERATORS AGAINST DOUBLE 

EARTH FAULTS. I.M.Sirota. 
Elekt. Stantsii, 1959, No. 3, 64-8 (March). In Russian. 

The results are presented of an investigation into the possible 
parameters of a system of protection against double earth faults in 
generators. Two versions of such a system are described, the 
second of which has the advantage of needing only three relays instead 
of four. The system is intended to be supplementary to the principal 
system of protection against earth faults and does not affect the oper- 
ation of the latter. Metropolitan Vickers 


621.316.98 : 621.315.17 
3373 THE EFFECT OF THE HEIGHT OF OVERHEAD LINE 
TOWERS ON THE FREQUENCY OF OCCURRENCE OF 
REVERSE FLASHOVERS. H.Wilpernig. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 1, 14-19 (Jan. 4, 1960). 
In German. 

The phenomena during a reverse flashover at an overhead-line 
tower are discussed and a method of calculating the characteristic 
impedance of the tower is given. An approximate expression is de- 
rived for the voltage at the head of the tower, which takes into ac- 
count the varying characteristic impedance of the tower. An example 
is given of a graphical method for the determination of the insulator 
voltage. 


621,316.98 : 551.5 
337 WAVEFORM STUDIES OF ELECTRIC FIELD-CHANGES 
4 DURING CLOUD-TO-CLOUD LIGHTNING DISCHARGES. 
B.A.P.Tantry, R.S.Srivastava and S.R.Khastgir. 
Proc. Nat. Inst. Sci. India A, Vol. 23, No. 6, 499-503 (1957). 

The sign of the electric field-changes during the lightning dis- 
charge and the relatively small time-interval (0.5 to 2.5 msec) 
between successive discharges in multiple strokes enable identifi - 
cation of oscillograms showing waveforms originating from cloud-to- 
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Abstr. 3370-—3379 


cloud discharges. A large number of oscillographic records taken 
at Banaras during 1952-1955 with the help of an automatic atmo- 
spherics recorder revealed that waveforms due to cloud-to-cloud 
discharges have features similar to those due to cloud-to-ground 
discharges in respect of (i) multiple strokes; (ii) "predischarges"’; 
(iii) return-stroke pulses with or without ionospheric reflections; 
(iv) c-field changes and "hook" components and (v) junction field- 
changes. The relevant experimenta! results are discussed and 
typical oscillograms showing waveforms due to cloud-to-cloud dis- 
charges are shown. 


621.316.98 
3375 A NEW APPROACH TO CALCULATION OF LIGHTNING 
PERFORMANCE OF TRANSMISSION LINES. Il. 
C.F.Wagner and A.R.Hileman. 
Trans Amer. Inst. Elect. Engrs Ill, Vol. 78, 996-1021 (1959) 
Apparatus Syst., No. 45 (Dec., 1959). 

In a further development of an earlier investigation (see Abstr. 
3437 of 1957) information on the wave shape and amplitude of light - 
ning currents is reviewed and the charges which are induced by the 
leader stroke in an earth wire, a phase conductor and a tower of a 
line equipped with an earth wire are determined. The lightning 
discharge is taken to feed a current into the top of a tower and, 
simultaneously, a charge is assumed to travel vertically upward 
along the tower. The voltages developed across an insulator string 
by these charges are evaluated separately from basic field concep- 
tions. The assumptions on which the calculations are based are dis- 
cussed and estimates are made of the accuracy involved in the 
methods of calculation adopted. The wave shapes liable to occur 
across the insulators are derived for lightning currents with front 
durations varying between 0.5 and 4 usec. For this same range of 
wave front the minimum current amplitudes are determined which 
would be expected to produce flashover of the insulation of 345 kV 
lines and estimates are obtained of the annual rates of flashover in a 
region with 45 thunderstorm days. Assuming values for footing 
resistances and for the ratio of strokes to towers and earth wire in 
mid-span, it is concluded that the observed outage rates of American 
345 kV lines can be explained by the occurrence of lightning currents 
with times to crest value between 1 and 4 usec. R.H.Golde 
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621.332.2 : 621.335.2 
3376 THE PROBLEMS OF CONNECTING TWO ELECTRIC 
TRACTION NETWORKS WITH DIFFERENT SYSTEMS. 
F Baeyens. 
Bull. Sci. Assoc. Ingen. Montefiore (A°I.M.), Vol. 72, No. 11, 635-52 
(Nov., 1959). In French. 

There is a variety of systems used in Europe, d.c. and a.c. at 
various voltages and frequencies. One solution is to use separate 
locos for each system. The precautions to be taken in making the 
change-over are discussed. An alternative is to use motors suitable 
for more than one system. For d.c. at 1500/3000 V, each motor 
would be wound for 1500 V and insulated for 3000 V. For a.c., the 
motors would be 1-ph.commutator motors or d.c. motors with recti- 
fiers. The automatic switching required is explained and the econom - 
ics are discussed. R.G Jakeman 

621.335.1 
3377 MULTI-CURRENT EQUIPMENT FOR ELECTRIC 
TRACTION. P.Lamberts. 
Bull. Sci. Assoc. Ingen. Montefiore (A.1.M.), Vol. 72, No. 11, 653-78 
(Nov., 1959). In French. 

An exhaustive discussion of the use of locos suitable for d.c. or 
a.c. systems at different voltages; 1-ph systems at different fre- 
quencies; d.c. anda.c. systems. The switching arrangements are 
described in detail with many diagrams: special stress is laid on 
the use of rectifiers. A bibliography is added. R.G.Jakeman 


621.335.1 
3378 APPLICATION OF TRANSDUCTORS AND TRANSISTORS 
IN ELECTRIC LOCOMOTIVES. A.Gladigau 
Glasers Ann., Vol. 83, No. 11, 409-16 (Nov., 1959). 


621.335.2 : 621.313.36 
TRACTION MOTORS OF THE SINGLE PHASE 25kV 50 Hz 
3379 HIGH SPEED TYPE BB 16000 LOCOMOTIVES. 
SKETCH OUT [OUTLINE] OF THE PROBLEM. M.Garreau. 





Abstr. 3380—3389 


THE TRACTION MOTOR. M.Letrilliart. 
Elect. Traction Riys (Internat. Rly Congr. Assoc.), Vol. 10, No. 11, 
540-5, 546-59 (Nov., 1959). 


621.335.22 
ELECTRIC POWER TRANSMISSION FOR LOCOMOTIVES 
3380 WITH INTERNAL COMBUSTION ENGINES. 
L.Redabek. 
Elektrotech. Obzor, Vol. 49, No. 2, 101-8 (1960). In Czech. 
Discusses basically the transmission of constant primary power 
to the driving wheels and the requirements on the systems of regula- 
tion. Considers weight of traction motor and generator and discusses 
the use of serialized electrical equipment for locomotives. 
N.Klein 


621.34 : 621.316.718.5 
LOW SPEED DRIVES FOR REACTOR CONTROL. 
3381 G.G.Bond. 
Elect. Rev., Vol. 166, No. 17, 769-74 (April 22, 1960). 

The requirements for low-speed rod drives in thermal power 
reactors are summarized and consideration is given to the reasons 
for the almost universal adoption of the variable-reluctance and 
permanent-magnet synchronous motors. The construction and 
characteristics of these motors are described together with the 
problems encountered in their use. For control purposes, schemes 
using these motors require a low-frequency generator: various 
kinds which may be used are described. Another type of drive, 
based upon a different principle and possessing promising character - 
istics, is also described. 


621.34 : 621.318.435 
ENERGY FACTORS OF A CRANE INDUCTION MOTOR 
3382 = DRIVE WITH SATURABLE REACTORS. M.N.Osokin. 
Elektrichestvo, 1959, No. 12, 47-50 (Dec.). In Russian. 

The circuit diagram considered includes saturable reactor in 
the stator circuit, the wound rotor is terminated in supplementary 
impedances. The transient effects are ignored and the analysis is 
carried out on an equivalent circuit. Theoretical expressions are 
derived for energy and power factors as a function of normalized 
shaft load. Experimental proof was obtained on a 3-phase induction 
motor type MT-31-8. An example of a calculation is also given for 
motor type MT-41-8 which is rated at 11 kW, 715 rev/min. 

8.C.Dunn 


621.34 : 621.316.718 
REPRESENTATION OF THE TORQUE CHARACTERIS- 

3383 TICS OF TYPICAL MECHANICAL DRIVES. G.Kunack. 
Wiss. Z. Hochsch. Maschinenbau Kar|-Marx-Stadt, Vol. 1, No. 2, 
59-63 (1958-59). In German. 

It is shown that a d.c. shunt generator can be used as a load to 
simulate the power required by a bark-stripping machine, a calender, 
a crane anda fan. The different relationships between torque and 
speed are dealt with by means of potential-dividers and rectifiers. 
Fine regulation of the field is effected by means of a special system 
including some electronic items. For reversing and for very low 
speeds, armature regulation is used. R.G.Jakeman 


621.34 : 621.318.38 

3384 FORCES ARISING IN MAGNETIC FLUIDS. 

L.Gador . 
Acta tech. Hungar., Vol. 27, No. 3-4, 225-44 (1959). 

Magnetic-fluid clutches comprise two parallel faces separated 
by fine tron-dust suspended in a liquid, usually oil. A magnetic field 
attracts the iron particles to form bridges across the gap, producing 
a frictional driving force proportional to the excitation. Two methods 
for calculating magnetization curves for various iron powder concen- 
trations are given, and formulae for the driving torque are derived. 
An experimental model clutch is described, and the results obtained 
with it are compared with theoretical calculations. 34 refs. 

E.F .Hansford 


621.34 : 621.318.3 
UNIVERSAL RELATIVE CHARACTERISTICS AND 

3385 CURRENT LOCI FOR AN ASYNCHRONOUS CLUTCH 
WITH HEAVY FERROMAGNETIC ARMATURE. V.Kutsevalov. 
Latv. PSR Zinat. Akad. Vestis, No. 11, (148), 55-61 (1959). 

In Russian. 

Obtains relationships whereby the clutch may be studied 
theoretically by replacing it with the equivalent asynchronous 
machine operating in the state I, = const., where I, = current in 
stator coil of machine. The design method developed takes into 
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account saturation in the armature. The locus of the equivalent 
armature current is shown to consist of parts of two intersecting 
circles of the same diameter, and the locus of the magnetizing 
current is the image of the previous locus in the imaginary axis. 
The shape of the current loci is shown to be independent of armature 
saturation; this latter only affects the slip scale. D.E.Brown 


621.34 : 621.318.424 
SOME SOLID-ROTOR ASYNCHRONOUS CLUTCH 

3386 DESIGN PROBLEMS. T.A.Glazenko. 
Avtomat. i Telemekh., Vol. 19, No. 8, 800-8 (1958). In Russian. 

The 3-4kW clutch discussed theoretically comprises essentially 
a d.c. excited inductor inside a coaxial solid-steel cylindrical rotor, 
and is suitable for repetitive shock loading. Four types of inductor 
are considered—salient and non-salient pole with exciting winding 
in axial slots, and two types of salient pole with a single central coil. 
Expressions for the torque—slip characteristics in terms of the geo- 
metry of the magnetic circuit, number of poles, and other construc- 
tional features, are derived. F.Quelon 


621.34 : 621.318.381 
3387 TRANSIENT PROCESSES IN THE MAGNETIC CIRCUITS 
OF ELECTROMAGNETIC CLUTCHES. G.M.Flidlider. 
Avtomat i Telemekh., Vol. 20, No. 1, 31-44 (1959). In Russian. 
An engineering analysis of transient processes is suggested. 
The magnetic circuit consists of some solid parts, the influence of 
eddy currents being taken into consideration. Equations of these 
processes are analyzed; formulae and an example of analysis are 
given and compared with experimental data. The influence of eddy 
currents on armature movement is defined. 


621.34 : 621.316.718 
DEVELOPMENTS IN ELECTRICAL EQUIPMENT FOR 

3388 REVERSING PLATE MILLS. A.P.Baines and H.S.Brown. 
J. Iron Steel Inst., Vol. 194, Pt 2, 225-40 (Feb., 1960). 

Some comments are made on the methods of rating main drive 
motors and a comparative account given of the different methods of 
power supply and control for such motors. The applications of 
position control for the auxiliary drives are described; the extension 
of these methods to give fully automatic operation is considered. 

M.Rathbone 


CONDUCTORS . RESISTORS 
(See also Semiconductor Materials) 


621.315.553 : 539.23 
PREPARATION OF METAL FILM RESISTORS ON 
3389 LAMINATED PLASTICS. G.Siddall and G.Smith. 
Brit. J. appl. Phys., Vol. 10, No. 1, 35-9 (Jan., 1959). 

Some properties of metal resistance films on resin-bonded glass 
cloth have been investigated. Plastics laminates bonded with 
different polymers were coated with films of nickel—chromium 
alloy by vacuum evaporation and with sandwich films of gold between 
bismuth oxide layers deposited by sputtering. Glow discharge 
cleaning was essential before evaporation to make adherent films. 
Silicone resin bonded laminates were unsuitable for preparing stable 
resistors, because they had a large number of surface defects pro- 
duced by strains arising during the curing process. Melamine bonded 
laminates were decomposed by ion bombardment during discharge 
cleaning or sputtering. The resistors were tested under a load of 
1 W/in’ of film area over a periodof 3 months. Resistors which 
became non-conducting during the test were found to break down 
invariably along surface scratches in the base material. The most 
stable resistors on plastics bases were produced with epoxy or 
polyester resin bonded laminates, and with the metal films protected 
by a melamine lacquer. Nickel—chromium films up to 800 Q/square 
and gold films up to 50 Q/square reached a stable resistance value 
after an ageing period of about eight weeks. 





MEASURING METHODS 


INSULATING MATERIALS 
DIELECTRICS 


621.315.619 
FUNGUS RESISTANCE OF THE INSULATION OF 
3390 = ELECTRICAL CONDUCTORS. B. Bieri. 
Schweiz. Arch. angew. Wiss. Tech., Vol. 25, No. 6, 210-16 (June, 
1959). In German. 

After a review of the specifications for tests of fungus resistance 
laid down in various countries, and by the I.E.C., the author describes 
the results obtained on a variety of cable dielectrics using the 
American JAN test specification. Virtually all the materials 
failed the test and the reasons are discussed. The requirements of 
a fungicidal additive for cable dielectrics are considered. 

K.W. Plessner 


621.315.616.9 
3391 NEW HIGH-SOFTENING DIELECTRIC MATERIALS. 
W.Mikucki. 
Brit. Commun. and Electronics, Vol. 7, No. 1, 40-3 (Jan., 1960). 

A number of materials derived from polystyrene, and therefore 
non-polar and of low loss, are described. The thermoplastic ones 
have softening temperatures up to about 185°C, the thermosetting 
ones between 115 and 170°C. Mechanical, electrical and thermal 
characteristics are tabulated. K.W.Plessner 


621.315.617 : 539.2 : 537.2 
TEMPERATURE DEPENDENCE OF DIELECTRIC LOSS 
3392 OF SHELLAC IN MICROWAVE REGION. 
S.8.Srivastava, D.D.Puri and P.C.Mehendru. 
Proc. Nat. Inst. Sci. India A, Vol. 23, No. 4, 289-92 (1957). 
Microwave dielectric loss of commercial grades of shellac has 
been measured in the 3 cm region over a temperature range of 20 
to 50°C. The waveguide cell was designed for keeping the tempera- 
ture constant over the range for the duration of measurements. A 
standing-wave technique was used for measuring the dielectric con- 
stant and loss factor. The tan 65 of shellac is found to increase rap- 
idly with temperature below their softening point in all the three high- 
purity grades examined. 


MEASURING METHODS 
ELECTRICAL TESTING 


621.317.1 
PROBLEMS OF MEASURING UNCERTAINTY, 
3393 ACCURACY AND SENSITIVITY. V.Uray. 
Acta tech. Hungar., Vol. 22, No. 3-4. 311-27 (1958). 

Where a required value has to be obtained by calculation from 
measurements with two or more instruments, the errors of the in- 
dividual measurements must be combined to give the total error, and 
it may be necessary to apply weighting factors to some of the errors. 
For example, in determining the volume of a cylinder by measuring 
diameter and height, a given percentage error in measuring the dia- 
meter will have a greater effect on the calculated volume than the same 
percentage error in measuring the height. The relation between 
total (calculated) error and individual (measurement) errors depends 
on the type of calculation involved, and is discussed on a mathematical 
basis in detail, It is stressed that accuracy of measurement is often 
more dependent on the method of measurement than on instrument 
accuracies, e.g. in determining the efficiency of a transformer it is 
better to measure primary input power and core and copper losses 
than primary input and secondary output powers. C.F .Pizzey 

621.317.2 
THE NEW CENTRAL LABORATORY OF THE 
3394 NORWEGIAN ELECTRIC SUPPLY INDUSTRY RESEARCH 
INSTITUTE. 0O.S.Johansen. 
Elektrotek. T., Vol. 73, No. 7, 114-19 (March 5, 1960). In Norwegian. 

The laboratory, completed in September 1959, is installed in a 
four-storey building. The h.v. laboratory, on the ground floor, has 
a 5400 ft” floor area and a free height of 41 ft. It is equipped with a 
2.4 MV, 60kWs surge generator and a 600kV, 600kVA transformer, 
the latter being supplied from a IMVA synchronous generator via a 


Abstr. 3390—3399 


6.6/6.6 - 3.3kV autotransformer. The laboratory supply is from the 
Trondheim 6kV cable network. The machine hall contains also a 
220 V d.c. motor which is fed from the 6kV system via a 125kW air- 
cooled silicon rectifier. Special attention has been paid to good 
earthing, a 50mm” copper line having been laid beneath the whole of 
the building. The measured earthing resistance is less than 0.12. 
See also following abstr. G.N.J.Beck 


621.317.2 
3395 THE SCREENING OF THE HIGH-VOLTAGE LABORATORY 
OF THE NORWEGIAN ELECTRIC SUPPLY INDUSTRY 
RESEARCH INSTITUTE. H.Seljeseth. 
Elektrotek. T., Vol. 73, No. 7, 127-30 (March 5, 1960). In Norwegian. 
Attenuations of 20-40dB in the 0.1-16 Mc/s range were deter- 
mined by field-strength measurements inside and outside the walls 
of the laboratory. For inside measurements, a 8 m vertical aerial 
mounted at the centre of the laboratory was used. The noise produced 
by the surge generator was determined oscillographically. The ampli- 
tude of the noise field strength was very high——80 V/m in the adjacent 
control room: at 100m from the building it was 10 times lower (20dB). 
Although all metal parts of the laboratory had been carefully welded 
together, the screening effectiveness was about the same as that of a 
conventional reinforced-concrete wall. It is suggested that effective 
screening might be obtained by covering the walls with copper or alu- 
minium sheet of less than 1 mm thickness. G.N.J Beck 


621 317.32 
SIMPLE STANDING WAVE MEASUREMENTS AT LOW 
3396 INPUT POWERS. A.Staniforth and J.H.Craven. 
J. Brit. Instn Radio Engrs, Vol. 20, No. 3, 243-5 (March, 1960) 

The s.w.r. of microwave components which contain or can be 
made to contain a crystal detector can be measured at low input power 
with a minimum of equipment. This method should prove useful where 
slotted lines and sensitive receivers are not readily available. 


621.317.3293 : 621.316.99 
THE APPLICATION OF THE ELECTROLYTIC TANK 

3397 10 EARTHING AND OTHER SYSTEM DESIGN PROB- 
LEMS. K.H.Feist. 

Siemens-Z, Vol. 33, No. 7, 444-50 (July, 1959). In German. 

After a description of the construction of a deep electrolytic 
tank for the measurement of the field of earth electrodes, some 
examples of its application are given. For overhead-line towers it 
was possible to determine, for instance, earthing arrangements 
which in many cases kept the step and touch potentials within the 
limits laid down in V.D.E. Specification 0141, Section V. Other 
arrangements were worked out in which consideration was given to 
the permissible step and touch potentials and to the recommended 
pulse diffusion values of the tower -footing resistance contained in 
the V.D.E. Codes of Practice. A déep electrolytic tank can also be 
used to determine the earth capacitances, electrostatic voltages, 
surface gradients of electric fields and leakage inductances of 
electric machines. 


621.317.333 

3398 TESTING 400 kV EQUIPMENT. 

P.M. Svi and M.D. Stolyarov. 
Elekt. Stantsii, 1959, No. 1, 48-53 (Jan.) In Russian. 

Features are described of the testing of 400-kV substation 
equipment by methods differing from those used for testing equip- 
ment having insulation of a lower class (measurement of tan 6 of 
current transformers and lead-ins, also features of voltage trans- 
former and isolator tests). 


621.317.333.4 
MODERN METHODS OF DETERMINING CABLE 
3399 FAULTS. H.Sttickel. 
Bull. Sci. Assoc. Ingen. Montefiore (A.1.M.), Vol. 72, No. 10, 
605-19 (Oct., 1959). In French. 
In general, fault location is carried out in three stages: 
(1) the reduction, where necessary, of the fault resistance; (2) the 
approximate location of the fault; and (3) the precise location. To 
reduce the fault resistance, the cable is driven via a transformer 
from the mains supply and tuned to resonance, so precipitating com - 
plete breakdown at the fault. Approximate location — within about 
4m — is effected by some form of pulse transmission along the cable, 
the time between transmission and the receipt of the reflected pulse 
being a measure of the distance of the fault from the source. Exact 
location of the fault is established by feeding an 1.f. signal into the 
cable and exploring the electromagnetic field with a detecting device 
in the vicinity of the fault. H.G.M Spratt 





Abstr. 3400—3409 MEASURING 


621.317.333.4 : 621.314.2 
THE USE OF NOISE MEASUREMENTS FOR THE 

3400 DETERMINATION OF THE CAUSES OF INTERNAL 
IONIZATION IN HIGH-VOLTAGE EQUIPMENTS. 

F.Cappuccini and G.B Debiasi. 
Energia elett., Vol. 36, No. 10, 889-98 (Oct., 1959). In Italian. 

An account is given of experiments carried out to discover any 
correlation between noise in h.v. apparatus, e.g. transformers, and 
the voltages applied, and between increases of noise level and the 
incidence of breakdowns. The measuring instrument was a super - 

receiver with a specification similar to the draft specifi- 
cation of the Comite Internationale Special des Perturbations Radio- 
electriques (C.1.8.P.R.), but with a reduced bandwidth (6 kc/s) and 
more stringent requirements for image- and intermediate-frequency 
selectivity. A schematic diagram of the test installation is given 
and precautions to be taken are discussed. Charts of noise levels 
measured on 32 transformers before, during, and after an insulation 
test show a marked increase in noise during the test and a reduction 
after the return to rated voltage. For transformers rated at 69 kV 
the noise level returned almost to normal, but the reduction was 
much smaller in transformers for higher voltages (115-220 kV). 
Similar tests on a few specimens from the batch after desiccation 
and impregnation showed a marked reduction of noise at all stages. 

W.G.Stripp 


621.317.333.6 : 621.387 
THE RESISTANCE OF SHEET INSULATION TO SURFACE 
3401 DISCHARGES. J.H.Mason. 
Proc. Instn Elect. Engrs, Paper 3250 M, publ. April, 1960. 13 pp. 
To be republished in Vol. 107A (1960). 

Investigations show that a satisfactory classification of insulating 
materials with respect to their resistance to deterioriation and break- 
down by surface discharges in air is given by time-to-breakdown 
tests using simple rod and plate electrodes. It is necessary to circu- 
late dry air over specimens to avoid the formation of semiconducting 
films, and comparison should be made only between specimens of 
similar thickness. The discharge resistance of most materials is 
reduced by increasing the ambient temperature or by applying 
mechanical strain. Results of tests on thin films and sheets of 
several polymers and on both glass and paper laminates of 1—3mm 
thickness are given. Recommendations for standard tests for com- 
paring the discharge resistance of materials are given in the Appen- 
dices. 

621.317.333.8 : 621.319.33 


CALCULATION OF THE CURRENT IN NON-LINEAR 
SURGE-C URRENT-GENERATOR CIRCUITS. See Abstr. 2863 


621.317.335 
IMPROVEMENTS IN THE PRECISION MEASUREMENT 
3402 OF CAPACITANCE. G.H.Rayner and L.H.Ford. 
Proc. Instn Elect. Engrs, Paper 3159 M, publ. March, 1960 
(Vol. 107B, 185-9). 

All measurements of capacitance and resistance at the N.P.L. 
depend ultimately upon the Campbell standard of mutual inductance 
and upon frequency. Hitherto capacitance has been obtained from 
mutual inductance and resistance using a Carey-Foster type of 
network. The precision obtained with this in the Astbury bridge 
has been considerably improved since it was constructed 20 years 
ago, and an accuracy of repetition of about five parts in 10° is now 
obtained. Capacitance can also be derived from resistance and 
frequency; a Wien bridge has recently been constructed for this 
purpose. It has been designed to make a single precise measure- 
ment of capacitance (the repetition accuracy is two parts in 10°) 
and thereby to complete a system of three measurements relating 
capacitance, resistance and mutual inductance in conjunction with 
frequency. 


621.317.335.3 
MEASUREMENT OF DIELECTRIC CONSTANTS BY THE 
3403 HIGH-ORDER MODE INTERFEROMETER. J.I.Caicoya. 
Brit. Commun. and Electronics, Vol. 7, No. 1, 32-4 (Jan., 1960). 
Describes the application of the author's high-order mode 
interferometer [Brit. Commun. and Electronics, Vol. 5, No. 7, 500 
(July, 1958)] to the measurement of the dielectric constant of low 
and medium loss samples. R.C.Glass 


621,317.34 ; 621,396.67 
A METHOD OF AMPLITUDE AND PHASE MEASURE- 
3404 = WENT IN THE V.H.F.-U.H.F. BAND. 
G.D.Monteath, D.J.Whythe and K.W.T.Hughes. 
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METHODS 


Proc. Inst. Elect. Engrs, Paper 3155E, publ. March, 1960 (Vol. 107B, 
150-4). 

A null method has been devised for measuring changes in the 
amplitude and phase of the transmission characteristic of a network 
at any frequency in the range 41-1000 Mc/s. A commercial instru- 
ment, designed for admittance measurement, is used with only slight 
modification for this application. Its subsequent vse as an admittance 
meter is unaffected. The measurement of phase can be made to 
within about +3°, unless a large variation of amplitude is encountered. 
when reading accuracy limits the accuracy of phase measurement in 
the regions of small amplitude. If the error in a measurement is 
regarded as a vector, then, with any amplitude variation, the maxi- 
mum value of the magnitude of this error vector is about 6% of the 
full-scale reading of the instrument. 


621.317.34 : 621.382.333 
THE MEASUREMENT OF TRANSISTOR NOISE FIGURE. 
Sees F.J.Hyde. 
Electronic Engng, Vol. 32, 224-6 (April, 1960). 

The standard noise-diode technique is considered. General 
formulae are presented which take into account (1) the transmission 
properties of the coupling circuit between the noise-diode generator 
and the transistor and (2) the effect of subsequent amplifier noise. 
These formulae contain readily-measurable admittances and voltage 
ratios. 


621.317.341 : 621.372.54 
A SIMPLE TECHNIQUE FOR MEASURING THE SIGNAL- 

3406 = TO-NOISE RATIO AT THE OUTPUT OF A PULSED 
SINUSOID MATCHED FILTER. H.E.Whiie. 

Proc. Inst. Radio Engrs, Vol. 48, No. 2, 241-2 (Feb., 1960). 

An alternative method for measuring the signal-to-noise ratio 
in teletype receiving equipment is described. This may be carried 
out without a bandpass filter preceding the matched filter. If the 
8.n.r. is known the figure of merit for the matched filter may be 
established by this method. A true r.m.s. voltmeter is used to carry 
out the measurements. T.Horrocks 


621.317.37 : 537.2 : 532.7 
3407 METHOD FOR MEASURING THE COMPLEX DIELECTRIC 
CONSTANT OF A HIGH-LOSS LIQUID AT 8 mm WAVE- 
LENGTH. E.H.Grant. 
Brit. J. appl. Phys., Vol. 10, No. 2, 87-9 (Feb., 1959). 

A method specifically suited to the investigation of liquids 
exhibiting high dielectric constant and high loss at 8 mm wavelength 
is described. Conventional techniques for measuring wavelength 
in the liquid and attenuation coefficient have been adapted for this 
purpose, and a feature of the method is the use of the same experi- 
mental cell for both reflection and absorption measurements. The 
measured value for the complex dielectric constant of water at 25°C 
is in close agreement with theory. 


621.317.384 : 621.313.36 
BRUSH CONTACT LOSSES DUE TO LOAD AND PARASITIC 
CURRENTS IN POLYPHASE COMMUTATOR MOTORS. See 
Abstr .3300. 


621.317.39 : 535.3 

3408 LINEAR PHOTOMULTIPLIER BRIDGE CIRCUIT FOR 

THE MEASUREMENT OF SMALL CHANGES IN 
ABSORPTION. P.Hariharan and M.S.Bhalla. 
Brit. J. appl. Phys., Vol. 10, No. 2, 89-90 (Feb., 1959). 

The voltage applied to the two photomu!tipliers is controlled by 
means of a negative feedback loop so that the anode current of the 
monitor photomultiplier is held approximately constant. The ratio 
of the anode currents of the two photomultipliers is then linearly 
proportional to the transmission of the sample and is unaffected 
by fluctuations in the luminous output of the source and variations in 
the mains voltage. The sensitivity of the bridge remains constant, 
so that it is possible to estimate stmall changes in absorption directly 
from readings of the out-of-balance current. 


621.317.39 
WIRE GAGE PROVIDES CONTINUOUS MEASUREMENT. 
3409 K.H.Jaensch. 
Electronics, Vol. 33, No. 7, 109-11 (Feb. 12, 1960). 

An electronic wire gauge is described by which the diameter of 
copper wire can be measured. The instrument operates on the prin- 
ciple that a piece of conductive material within the magnetic fieid of 
a coil lowers the Q factor of the coil, due to eddy currents in the 
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conductive material. The coil in which the wire is inserted is em- 
ployed as part of the resonant circuit of an oscillator. The ampli- 
tude of this oscillator decreases with the diameter and conductivity 
of the wire fed through the coil in axial direction. Wire as small as 
— size 46 can be measured. The measuring frequency is 

1 Mc/s. 


621.317.39 : 539.3 
MEASUREMENT OF CYCLIC STRAIN. 
3410 =T.M.Dowell and J.A.Mackinnon. 
J. sci. Instrum., Vol. 37, No. 4, 138-40 (April, 1960). 

A versatile multi- way instrument for measuring periodic strain 
gauge signals is described. The strain is either shown on a meter 
or can be accurately measured on an oscilloscope in terms of re- 
sistance change. Full-scale deflection of the meter is obtained for 
strains in the order of +10‘. 


621,317.39 
ELECTRONIC INSTRUMENTS FOR ANALYSIS OF 

3411 WATCH ESCAPEMENT FAULTS. V.A.Shpolanski. 
Priborostroenie, 1959, No. 2(Feb.). In Russian. English translation 
in: Instrum. Constr., 1959, No. 2, 21-5 (Feb.). 

The instrument described is in three parts, and measures the 
amplitude of oscillation of the balance wheel, the diurnal rate, and it 
permits fault diagnosis by displaying on a c.r.o. the sound pulses of 
a watch. The sound of a watch escapement is a repeated series of 
three pulses for each swing of the balance. It is shown that measure- 
ment of the amplitude of oscillation is equivalent to measurement 
of the time interval between the beginning of the first and third 
pulses of a single group, and that measurement of the time interval 
between the commencement of the first pulse of a group and the 
third pulse of the third group is equivalent to an instantaneous 
measurement of the diurnal error. The balance amplitude-measuring 
unit is a relatively elaborate arrangement and consists of an ampli- 
fier followed by a pulse-forming network which transforms each 
group of microphone pulses into a rectangular pulse equal to the 
length of a group. A delayed saw-tooth generator and a peak de- 
tector with a long time constant ( to 8 sec) produce a voltage which 
is applied to a voltmeter calibrated in terms of oscillation ampli- 
tude. The average accuracy of measurement is given as +4%. For 
measurement of diurnal error, the length of time (e.g. 30 sec) re- 
quired by the conventional quartz crystal timer is considered a 
serious drawback. In the instrument described, the diurnal error 
is determined by direct measurement of the time interval of a single 
balance oscillation by a method using a c.r.o. The stipulated 
accuracy is +1 sec, i.e. 1 part in 86400, and if the minimum reso- 
lution of the trace is taken to be 1 mm, and this corresponds to | sec, 
then for watches with an 18 000 train, the required time base length 
is 800 m. The time base is circular and is produced by two voltages 
at 90° generated, for the low range, by a triggered ringing circuit of 
low decrement. The frequency instability is given as 5 x 10°. The 
high range voltages are generated by a tuning fork. Watch tick 
pulses are applied to an additional electrode at the centre of the c.r. 
tube screen and appear as radial displacements of the trace. The 
scales are marked round the screen of the tube and are linear. The 
ranges in terms of diurnal error are 1-0-1 and 10-0-10 min. 

C.F.Pizzey 


621.317.39 : 621.396.621 
3412 AN AUTOMATIC TIME SIGNAL RECORDING DEVICE 
FOR AUTOGRAPHIC RECORDERS. G.C.Choudhury. 
J. Technol, (Calcutta), Vol. 3, No. 2, 109-17 (Dec., 1958). 
Describes the design and operation of a frequency-selective 
amplifier employed in registering radio time-signals automatically 
on autographic records. The amplifier possesses a peak gain of 
60 dB at an audio frequency 1 kc/s falling to about 30 dB within 
+5 c/s of the central frequency. The use of this apparatus takes 
advantage of the facts that (i) broadcast carrier waves have a 
greater depth of modulation during transmission of time-signal pips 
than during regular broadcast programmes, and (ii) 1 kc/s pips 
repeat at regular intervals over the duration of the radio time- 
signals. The apparatus also incorporates a highly sensitive band- 
spread receiver whose output operates the time registering relay 
through the frequency selective amplifier during radio time-signals. 


621.317.39 
AN INSTRUMENT MEASURING THREE PARAMETERS 
3413. OF THE WORK OF LIFTING CRANES. M.1.A.Khabenskii. 
Priborostroenie, 1959, No. 2 (Feb.). In Russian. English translation 
in Instrum. Constr., 1959, No. 2, 10-13 (Feb.). 
The instrument indicates the number of operating cycles of a 
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crane, the total time it is in operation, and the total time of loading 
and unloading. On a crane fitted with a grab, signals can be given 
which will indicate whether the grab bucket is open or closed. The 
instrument is energized from the 3 ph. supply to the crane through 
contacts actuated by the electrical control equipment, and comprises 
two thermionic valves, relays, electromagnetic counters and 
counters driven by synchronous (clock) motors. C.F. Pizzey 


621.317.39 : 531.7 
OSCILLATOR MEASURING EQUIPMENT FOR 
3414 VIBRATING-WIRE GAUGES. W.H.Ward and J.E.Cheney. 
J. sci. Instrum., Vol. 37, No. 3, 88-92 (March, 1960). 

It has been found that for some purposes the usefulness of the 
gauges has been restricted by limitations in the traditional reference - 
wire method of measurement. The design, construction, calibration 
and use of a new instrument which measures the frequency of vibra- 
ting wire gauges is presented. It utilizes a variable-frequency 
electronic oscillator, which is continuously checked against a tuning - 
fork and regularly checked by time signals. Two models of the pre- 
sent version of the instrument have given very satisfactory perfor - 
mance under difficult conditions on civil engineering projects. The 
new instrument is cheaper and simpler to make than the traditional 
type and covers a frequency range of about 250 to 2500 c/s. 


621.317.39 
SENSITIVE FLAW DETECTOR SOLVES NOISE 
3415 PROBLEMS. M.P.MacMartin. 
Electronics, Vol. 33, No. 16, 64-6 (April, 15, 1960) 
For abstract see Abstr. 6660 (1959) 


621.317.3¥ 
3416 A METHOD OF MEASURING THE DECREMENT OF 
BLADE DAMPING IN TURBINE ROTOR WITH AN 
ELECTRIC TIMER. A.S.Kosman. 


Elekt. Stantsii, 1958, No. 12, 35-8 (Dec.). In Russian. 


621.317.39 
RELATIVE DISPLACEMENT METER WITH A SLIDE- 

3417 WIRE TRANSMITTER. F.N.Nikolayev. 
Priborostroenie, 1959, No. 3 (March). In Russian. English 
translation in: Instrum. Constr., 1959, No. 3, 26-8 (March). 

The slidewire transnitter consists essentially of a Wheatstone 
network of resistances supplied from a 12 V a.c. source. The out- 
put of this bridge is fed to a self-balancing potentiometer recorder 
of fairly conventional form. The galvanometer terminals of the 
Wheatstone network each consist of a slidewire and contact, each 
slidewire being circular in form» and attached to one of the compon- 
ents of a mechanism whose relative angular displace ment has to be 
recorded. If, initially, both sliders are set to identical positions 
and the angular displacement of the components is zero, zero signal 
at the recorder corresponds with this position and all subsequent 
signals indicate relative displacement. A complete system suitable 
for use with gear systems of any given ratio is described in detail. 

A.C.Whiffin 
621.317.39 : 531.78 
METHOD OF MEASURING THE ANGULAR 
3418 DEFLEXION IN A DYNAMOMETER. 
M.Axson and J.M.Magarshack. 
J. sci. Instrum., Vol. 37, No. 3, 81-4 (March, 1960). 

In the method described, unidirectional square-wave current 
pulses are produced with a mark-to-space ratio proportional to the 
deflection of the spring system in a dynamometer. The pulses are 
fed to a moving-coil meter which has a sufficiently slow response to 
read the main current. The reading is then proportional to the 
deflection. Two systems for producing the square-wave pulses are 
discussed. The first is robust and simple in construction and can 
be applied when the forces to be measured are large. The second 
system can be used for the measurement of small forces where it 
is undesirable to make any physical contact with the dynamometer 


621.317.39 : 531.74 
POSITION TRANSDUCER USING A DIVIDED CIRCLE 
3419 AND CODED SCALE. 1.R.Young. 
J. sci. Instrum., Vol. 37, No. 4, 125-7 (April, 1960). 
A small transducer is described in which a coded scale is 
used to distinguish the lines on a divided circle. This unit is in- 
tended as a positional reference in a large data-collecting system 
The circle and code are both detected photoelectrically, though 
using very different cells and lamps. In order to keep the instrument 
diameter small, the coded scale is made in drum form. 


Abstr. 3432—3443 
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621.317.39 : 531.77 
YARN-SPEED METER — A LOW-TORQUE INSTRU- 

3420 MENT FOR MEASURING THE LINEAR SPEED OF 
LOW-INERTIA SYSTEMS. D.L.Munden and T.K.Morley. 

J. sci. Instrum., Vol. 37, No. 5, 157-9 (May, 1960). 

A small portable low-torque tachometer is described which has 
been designed to measure linear speeds of running yarns or threads. 
The instrument is a simple capacitor-switching circuit, power being 
provided by a small mercury-amalgam cell contained in the handle 
of the instrument. The instrument has been used to measure yarn 
speeds of up to 1200 ft/min to an accuracy of + 1% within the 
calibrated limits. 


621.317.39 : 621.316.925 
ZERO-SPEED MONITORS AND THEIR APPLICATION 
3421 IN SEQUENCE CIRCUIT ARRANGEMENTS. W.Kirchner. 
Siemens-Z., Vol. 34, No. 2, 86-9 (Feb., 1960). In German. 
The fact that a motor is switched on can be used as an indication 
that the machine which it is driving is actually operating provided 
the particular shaft of the driven machine is’ supervised by a rotary- 
contact unit operating on conjunction with a relay having a time- 
delayed drop out. The rotary~-contact unit described is very robust 
and is thus suitable for rough service. Instances are given of how the 
zero-speed monitor can be used to advantage in sequence circuit 
arrangements and of how it can meet practical requirements. Where 
it is required that speed be measured, tachometer generators are 
used. 


621.317.39 
THE ELECTRONIC MEASUREMENT OF FLOW RATE 
3422 AND TURBULENCE. R.F.Staritz. 
V.D.L. Z., Vol. 102, No. 3, 94-7 (Jan. 21, 1960). In German. 

A hot-wire anemometer with constant wire temperature has been 
developed for measuring the flow rate and turbulence spectrum of 
gases. The small dimensions of the wire and the selected amplifier 
and measuring equipment enable measurements to be obtained for 
gas velocity over a wide range, in addition to metering turbulence 
at frequencies up to and exceeding 30 kc/s. 


621.317.39 
COMMENTS ON THE OPERATION OF ELECTRO- 
3423 MECHANICAL RELAYS. M.Chenot. 
J. Phys. Radium, Vol. 18, Suppl. No. 7, 115A-116A (July, 1957). 
In French. 

Analyses the characteristics of the continuous e.m.f. produced 
between two collector electrodes inserted in a gas-filled valve excited 
at high frequency and shows how the resulting e.m.f. may be varied 
either by changing the relative positions of the collector electrodes 
with respect to the excitation electrodes or by changing the capacitance 
between the electrodes. The characteristics of the resulting e.m.f. 
are shown graphically and relay operation may be controlled either 
by a change of collector electrode position or by a change of 
capacitance. R.W.J.Cockram 


621.317.39 
A NEW BALLISTIC REVERBERATION METER. 

3424 Ya.Sh. Vakhitov. 

Priborostroenie, 1959, No. 3 (March). In Russian. English trans- 
lation in: Instrum. Constr., 1959, No. 3, 20-2 (March). 

The ballistic principle of reverberation measurement has not 
been much used because of certain errors, e.g. due to fluctuation in 
the process of falling sound level, and the small range of integration 
of the reverberation process which causes the time of instrument 
reading to be much shorter than the time of reverberation. These 
errors have to a large extent been eliminated in the present instru- 
ment. This makes use of a linear integrating circuit and a logarith- 
mic amplifier. The largest difference between a single measure- 
ment andan average measurement was not more than 10%. Most of 
the measurements (between 60 and 70%) were identical. 

A.B.Wood 


621.317.39 : 536.53 
RUGGED FILM RESISTOR THERMOMETER FOR THE 

3425 MEASUREMENT OF SURFACE TEMPERATURES. 
R.E.Thun, G.F.Gaudle and E.R.Pasciutti. 

Rev. sci. Instrum., Vol. 31, No. 4, 446-9 (April, 1960). 

A resistor thermometer element is described consisting of a 
nickel or palladium film protected by an SiO or didymium fluoride 
coating. The films are vacuum deposited on a glass substrate with 
imbedded Kovar contacts. The element is capable of withstanding 
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accelerations up to 10°g. It is shown that nickel or palladium films 
can be obtained with a resistance—temperature coefficient (r.t.c.) con- 
siderably higher than previously reported. When corrected for the 
anomalous skin effect, a resistivity and a r.t.c. approaching the bulk 
values were measured on films deposited at a rate of about 200 A/sec 
and annealed for 20 min at 450°C. 


621.317.39 
2 THE EMPLOYMENT AND DEVELOPMENT OF 
3426 ELECTRICAL METHODS OF MEASURING NON- 
ELECTRICAL QUANTITIES. E.G.Woschni. 
Wiss. Z. Hochsch. Maschinenbau Karl-Marx Stadt, Vol. 1, No.2, 
43-50 (1958-59). In German. 
A very general paper outlining existing techniques for measu- 
ring physical quantities such as accelaration and displacement. 
A.C. Whiffin 


621.317.39 : 621.389 
ELECTRONIC SECTOR-SCANNING ASDIC: AN IMPROVED 
FISH-LOCATOR AND NAVIGATIONAL INSTRUMENT. See 
Abstr .3065 


621.317.41 : 538.2 
3427 RESONANT CAVITY METHODS OF MEASURING 
FERRITE PROPERTIES. R.A. Waldron. 
Brit. J. appl. Phys., Vol. 9, No. 11, 439-42 (Nov., 1958). 

Formulae are given for the frequency shift on introducing a 
ferrite sample into a resonant cavity. Cylindrical rod, circular 
disk, and spherical samples are considered; the sample may be 
placed in a region of zero electric or magnetic field, enabling magne- 
tic and dielectric properties to be separately determined. The me- 
rits and demerits of the various sample shapes are discussed, and it 
is concluded that a spherical sample is usually best; in particular, 
with such a sample,the dielectric constant and permeability can be 
measured on the same sample, in the same cavity, working in the 
same mode. 


621.317.41 
MEASUREMENT OF COMPLEX PERMEABILITY BY 
3428 DISCRIMINATOR. J.C.Anderson. 
J. Brit. Instn Radio Engrs, Vol. 20, No. 3, 219-23 (March, 1960). 

A modified Foster—Seeley discriminator can be used to measure 
the real and imaginary parts of v.h.f. permeability in a ferromagnetic 
sample. The circuit is described and the theory and design criteria 
given. The results of measurements on colloidal nickel in liquid sus- 
pension are quoted. 


621.317.41 : 621.372.413 
MEASUREMENT OF PROPERTIES OF A FERRITE. 
See Abstr. 2887 


621.317.44 : 538 
MULTIPLE-ELEMENT HALL-EFFECT SENSOR. 
3429 M_Epstein, H.M.Sachs and L.J.Greenstein. 
Proc. Inst. Radio Engrs, Vol. 47, No. 11, 2014 (Nov., 1959). 

For a given heat dissipation per unit area, the sensitivity is 
proportional to the width of the Hall-effect sensor. A multiple- 
element sensor gives increased width without increased area, which 
would make the device less effective for measurements at a point. 
The four-element sensor described produced 240 yV output for a 
field of 8 Oe. R.C.Kell 


621.317.61 
MEASUREMENT OF DIODE SWITCHING 

3430 CHARACTERISTICS. W.S.Eckess and P.G.Ducker. 
Electronics, Vol. 33, No. 15, 59-61 (April 8, 1960). 

Outlines, and presents results obtained with, a test circuit using 
a mercury-relay pulse-generator and a sampling oscilloscope. 
Curves of 100 Mc/s rectification efficiency against stored charge 
and against reverse recovery times are given for a particular type 
of silicon computor-diode. F .F .Roberts 


621.317.01 : 621.382.333 
PRESENT STATE OF THE TRANSISTOR MEASURING 

3431 TECHNIQUE. L.Haviik. 

Slaboproudy Obzor, Vol. 21, No. 2, 89-96 (1960). In Czech. 

A survey dealing with methods of measurement of d.c. 
quantities, 1.f. parameters, h.f. parameters, noise and pulse res- 
ponse of junction transistors. Measurement of the d.c. parameters 
does not present any special difficulties and it is possible to auto- 
mate the process. The most important h.f. quantities to be deter- 
mined are: h or y constants, power gain and f (current gain) as a 
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function of collector current; these require fairly complex circuits 
for their measurement. Cut-off frequencies fa and fg can be 
measured oscillographically or by bridge circuits. The maximum 
oscillation frequency of a transistor can be determined by employing 
special oscillators. Several methods of determining the para- 
meters of the Giacoletto equivalent circuit are described. It is 
shown that the input and output impedances and the junction capaci - 
tance can be determined by means of special bridge circuits. 
Methods of determining the neutralization elements are discussed. 
Measurement of noise and pulse response is briefly indicated. 
R.S.Sidorowicz 


621.317.61 : 621.382.333 
MEASUREMENT OF SWITCHING TRANSISTOR 

3432 PARAMETERS. R.C.Johnston and R.L.Burke. 
Semiconductor Prod., Vol. 3, No. 2, 43-6 (Feb., 1960). 

A system of transistor test sets has been developed which com- 
bines speed in loading with accuracy in both the d.c. and high- 
frequency tests. The transistors are loaded into a ten-socket cart- 
ridge which is then inserted in sequence into the test sets. Circuit 
diagrams are given for eleven test sets, and the mechanical! design 
of the cartridge and test sets is illustrated. 


621,317.61 
MEASUREMENT OF THE LIFETIME OF THE 

3433. MINORITY CURRENT CARRIERS IN SEMICONDUCTORS 
BY THE PHASE METHOD. S.Koc. 

Slaboproudy Obzor, Vol. 21, No. 2, 103-6 (1¥60). In Czech. 

The measured semiconductor sample is illuminated by a sinus- 
oidally varying light source of frequency w. The voltage produced 
across the sample is shifted by ~ with respect to the illuminating 
source. By determining ¢, it is possible to calculate the lifetime 
T, since tr = g/w The sinusoidal light sources can be produced by 
a suitably slotted revolving disk, a Kerr cell or an electric bulb. 
The phase ~ can be determined oscillographically, by the Schultz 
bridge method (with a phase shifter) or using the bridge-type circuit 
proposed by the author. In the last method the measurement is 
effected by means of an indicating a.c. meter. R.S.Sidorowicz 
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621.317.7 
A CONST ANT-RESISTANCE NETWORK HAVING THE 
3434 PROPERTIES OF A UNIVERSAL SHUNT. E.R.Wigan. 
Electronic Engng, Vol. 32, 289-93 (May, 1960). 

By a simple modification, the bridged-T constant-resistance 
network can be transformed into a constant-resistance universal 
shunt, adjustable on a decimal basis; a three-decade 1k shunt is 
described which has a maximum shunting ratio of 11.111/1.0 and is 
adjustable in steps of 0.001. Between these steps continuous inter 
polation can be made, the accuracy of which is discussed. 


621.317.7 
3435 RECOMMENDED METHOD OF EXPRESSING ELEC - 
Tl. LOW FREQUENCY GENERATORS. 
J. Brit. Instn Radio Engrs, Vol. 20, No. 3, 197-200 (March, 1960). 


621.317.7 : 621.382.3 
THE USE OF TRANSISTORS IN INSTRUMENTATION. 
3436 = E.H.Cooke-Y. ‘ 
Proc. Instn Elect. Engrs, Paper 3060 E [International Convention 
on Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1292-4, 1334-8 (1959). 


621.317.715 : 537.7 
3437 TUNABLE GALVANOMETER AMPLIFIER. 
R.M.Huey and B.J.Lancaster. 
J. sci. Instrum., Vol. 37, No. 4, 136-8 (April, 1960). 

The construction and performance of a tunable galvanometer 
amplifier using a photomultiplier tube are described. A tuning 
range of a little over two octaves with resonant voltage gains of over 
10* times and Q-values ranging from 1.7 to 7.5 were obtained. 


335 





June 10840 


INSTRUMENTS 


TRONIC MEASURING INSTRUMENT CHARACTERISTICS. 


MAGNETIC DEVICES 
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621.317.725 
AN ALL-TRANSISTOR DIGITAL VOLTMETER. 

3438 B.C. Bowes and J.C.Gill. 
Proc. Instn Elect. Engrs Paper 2927 E |International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959, 
Vol. 106B, Suppl. 18, 1311-14, 1334-8 (1959). 

Republication, with discussion, of the paper abstracted in 
Abstr. 2792 (1959). 


621.317.727 : 621.318.42 
THE BEHAVIOUR OF A RESISTANCE-CAPACITY 

3439 BRIDGE PHASE-SHIFTER. M.C.Maiziéres. 
Rev. gen. Elect., Vol. 69, No. 2, 115-20 (Feb., 1960). In French 

Describes a graphical method for determining the amplitude 
and phase of the output-voltage of a phase~-shifter for any value of 
load impedance. The functioning of a magnetic pulse generator, 
(in the form of a saturated-core transformer) fed from a phase- 
shifter, is analysed, and the limits of control of the pulse angle- 
of-lag are evaluated. 


621.317.73 : 537.2 
DESIGN OF A SINGLE ELECTRODE CAPACITOR FOR 
3440 USE WITH MOISTURE METERS AND SIMILAR 
APPARATUS. D.F.Leach and J.M.M.Neilson. 
J. sci. Instrum., Vol. 37, No. 3, 77-80 (March, 1960). 
Measurements of the capacitance of a single cylindrical electrode 
in air have been made for each of the three variables, length, radius 
and height above earth. The effect of surrounding it by dielectric 
masses of various sizes was also investigated, and the change of 
capacitance with increase in dielectric volume determined. The 
influence of these factors when designing a capacitor of this type 
is discussed. This electrode has been successfully used for measu- 
ring the moisture content of textile packages, and could be used for 
similar applications involving measurement of dielectric properties 


621.317.73 : 539.23 
INSTRUMENT FOR RECORDING THE RESISTANCE 
3441 DURING THE DEPOSITION OF A THIN FILM. 
J.A.Bennett and T.P. Flanagan. 
J. sci. Instrum., Vol. 37, No. 4, 143-4 (April, 1960). 

The decrease in the electrical resistance of a metallic film is 
followed during the deposition of the film. This is achieved by 
recording the instant at which certain fixed resistance values are 
attained. When one balance point is reached the value of the refer- 
ence resistance in one arm of a Wheatstone bridge is changed to 
the next balance point by a uniselector actuated by a valve amplifier. 


621.317.73 
AN INSTRUMENT FOR MEASURING VERY SMALL 
3442, CAPACITANCE VARIATIONS. P.de Waard. 
Tijdschr. Ned. Radiogenoot., Vol. 25, No. 1, 1-21 (1960). In Dutch. 
The instrument is of the series-resonance type, the output 
voltage being nearly proportional to the reactive component of the 
current. The oscillator operates between 0.8 and 1.5 Mc/s. The 
theoretical limits of the linearity, noise level and dynamic range 
are derived. The stability of the instrument expressed as an 
equivalent capacitance charge over 8 hrs is AC/C = 107°, over ten 
minutes, 10“. The noise level is below 4C/C = 10°". The dynamic 
range is normally 0-10 kc/s for 3 dB down. The output is 20V for 
a 1% capacitance charge. The possibilities of electrical and 
electromechanical feedback to capacitance transducers and multi - 
channel arrangements are considered. G.N.J.Beck 


621.317.733 
EQUIPMENT FOR THE MEASUREMENT OF THE 
3443 CONDUCTIVITY OF FUSED FLUORIDES. J.Bajcsy. 
Elektrotech. Obzor, Vol. 49, No. 1, 36-41 (1960). In Slovak. 
Discusses briefly existing electrolytic conductivity bridges and 
points out their disadvantage of slow balancing. A new apparatus is 
described which avoids this disadvantage. This is used for 
conductivity measurements of fused cryolite and makes use of a 
Thomson bridge with a variable Ry arm. The source is an audio- 
frequency generator and the indicator is a phase discriminator, 
permitting direct measurement of the resistive component of the 
unknown impedance, the only value of interest for the determination 
of the conductivity. Errors and sensitivity of the apparatus are 
calculated. N.Klein 





Abstr. 3455—3462 
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621.317.74 
A SPECTRUM ANALYSER FOR VIDEO FREQUENCIES. 
3444s A. L.. Whitwell and N.Williams. 
Electronic Engng, Vol. 32, 268-74 (May, 1960). 
A general purpose spectrum analyser for the frequency range 

500 c/s to 95 kc/s is described. The instrument has a threshold 
sensitivity of about 0.2 » V in a 70 c/s band and a dynamic range of 
50 dB. 


621.317, 74 

3445 SWEEP-FREQUENCY MEASURING EQUIPMENT FOR 

TIME -SAVING MEASUREMENTS IN THE RANGE FROM 
450 TO 8200 Mc/s. L.Frech and J.Turban. 
Siemens-Z., Vol. 33, No. 12, 767-73 (Dec., 1959). In German. 

Increasing recourse is being taken to sweep techniques with a 

view to rationalizing microwave measurements. Four sweep- 
frequency measuring equipments for the range from 450 to 8200 Mc/s 
are described. They serve primarily for plotting reflection-coef- 
ficient and attenuation as a function of frequency, but are also suitable 
for determining the gain and directional chagacteristic of aerials, 
and other applications. 


621.317.741 
3446 MEASURING INSTRUMENTS FOR WIDE-BAND 
COAXIAL CIRCUITS. 

J.Selz, A. de Leudeville and M.Bourguignon. 
Cables et Transm., Vol. 14, No. 1, 30-41 (Jan., 1960). In French. 

Describes in detail and gives the main characteristics of three 
measuring instruments for the development and maintenance of 
2700-channel coaxial circuits operated in the 60-12 435 kc/s band. 
These are : (i) the M.51 generator, which can deliver a power of 
850 mW between 10 kc/s and10 Mc/s and 400 mW between 10 and 
30 Mc/s; (ii) the M.52 heterodyne level meter, used for frequency- 
selective level measurements between -4 and +9.1 N in a number of 
ranges covering the 55 kc/s-30 Mc/s band : (iii) the M.53 level and 
attenuation meter which, in connection with the M.51 generator and 
the M.52 level meter, allows on one hand the sending of standard 
level signals and on the other hand the measurement of received 
voltage levels in the -9 to +1N range, as well as of positive and 
negative insertion losses between 0 and 9.1N in the 10 kc/s-30Mc/s 
band. 


621.317.75 
AN IMPROVEMENT TO THE ELECTRON-TRAJECTORY 
3447 TRACER. FOR USE WITH THE RESISTANCE- 
NETWORK ANALOGUE. J.Vine and R.T.Taylor. 
Proc. Instn Elect. Engrs,Paper 3165 M, publ. March, 1960 (Vol 107B, 
181-4). 

To increase the accuracy of the trajectory tracer improved 
methods of field determination on the resistance network have been 
investigated. One of these — an interpolation system applicable to 
axially symmetric fields — is described. This system has been 
constructed, and some results obtained with it for trajectories 
through an electron lens are given. These are compared with 
corresponding results obtained without the interpolation device and 
with results obtained by other methods. It is seen that the inter- 
polation system provides significantly increased accuracy for this 
particular type of problem, with little extra complication in the 
operation of the trajectory plotter. 


621.317.753 
DETERMINATION OF THE DYNAMIC ERRORS IN AN 
3448 ELECTROMAGNETIC OSCILLOGRAPH BY MEANS OF 
SIMULATION. R.R.Kharchenko. 
Priborostroenie, 1959, No. 4 (April). In Russian. English transla- 
tion in Instrum. Constr., 1959, No. 4, 10-13 (April). 

The simulator is a simple RLC network. It is used with a 
double beam c.r. oscilloscope which has a common pair of X plates 
for time-base deflection. When a test signal is applied to the input 
terminals of the simulator it produces two voltages on the Y plates 
of the oscilloscope. One trace represents the waveform of the input 
current to an e.m. oscillograph; the other shows the actual current 
waveform which would be produced by the e.m. oscillograph. When 
a voltage is applied to both Y plates of a double beam c.r.o. with a 
common earth connection, the two traces are spatially 180° out of 
phase, and to permit the traces to be superimposed, one trace is 
inverted by the simulator. The method of determining the para- 
meters of the simulator is discussed, and details given of the 
perameters for three Russian e.m. oscillographs. The highest 
natural frequency given is 4500 and the lowest 280 c/s. 

C.F .Pizzey 
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621.317.755 
TRANSISTORIZED OSCILLOGRAPH. 

3449 Bij. 
Proc. Instn Elect. Engrs, Paper 2921 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1303-10, 1334-8 (1959). 

Republication with discussion, of the paper abstracted in 

Abstr. 3489 (1959). 


621.317.763 : 538.56 
ACCURATE MICROWAVE WAVEMETERS WITH CON- 
3450 VENIENT CALIBRATION TABLES. 
H.E.Bussey and A.J.Estin. 
Rev. sci. Instrum., Vol. 31, No. 4, 410-13 (April, 1960). 

Accurate and convenient microwave cavity wavemeters are 
described that are suitable for many precise physical measurements. 
High Q's were attained by refined construction techniques. At 
9000 Mc/s a precision of 0.02 Mc/s was obtained. The absolute 
accuracy also may be very high after strains in the metal have 
stabilized. A calibration table containing 10* entries, easily formed 
by means of a high speed computer, makes the wavemeters con- 
venient to use. The curve fitting method, accurate to one in 10°, is 
described. 


621.317.772 
3451 ELECTRONIC PHASEMETER WITH A RANGE -180° 
TO + 180°. I.A.Aronov and G.Kh.Novik. 
Priborostroenie, 1959, No. 1 (Jan.). In Russian. English transla- 
tion in: Instrum. Constr., 1959, No. 1, 20-2 (Jan.). 

A device is described suitable for measuring the phase differ - 
ence between two series of pulses (say A and B) of the same shape. 
The phase difference is measured by comparing the series of the 
sum of pulses A+ B with the series of the difference of pulses 
A-—B. The results of this comparison are smoothed and provide 
an average current whose magnitude and polarity give the phase 
difference between the two series. T.Horrocks 


621.317.784 
THE HALL MULTIPLIER FOR MEASUREMENT AND 
3452 RECORDING OF SINGLE- AND THREE-PHASE POWERS. 
T.Hegbom. 
Elektrotek. T., Vol. 73, No. 7, 124-26 (March 5, 1960). In Norwegian. 
For measurement of rapidly varying loads, for example, of arc 
furnaces, oscillographs can be used in conjunction with watt shunts. 
The latter are costly and have a slower response than those used nor- 
mally for current and voltage measurement. The use of the Hall 
multiplier in conjunction with an oscillograph and loop was investi- 
gated. The multiplier consists of a Hall generator (semiconducting 
plate) together with an electromagnet. For measurement of active 
power a resistor is connected in series with the Hall generator and 
for reactive power a capacitor. The circuit used for 3-phase 
measurements is shown. Here a current transformer is used to pre- 
vent phase short-circuits, but both current and voltage must be sinu- 
soidal to avoid errors. Some oscillograms are reproduced. The 
results compare satisfactorily with those of conventional methods, and 
are best suited for rapidly changing quantities. G.N.J.Beck 


621.317.785 
CHARACTERISTICS CHANGES OF INDUCTION 
3453. = WATTHOUR METERS. 
S8.Yonezawa, K.Kuboi and K.Hayashi. 
Researches Electrotech. Lab. (Tokyo), No. 577, 102 pp. (June, 1959). 
In Japanese, with summary (1 pp.) in English. 

Changes in the characteristics of 3876 single-phase watthour 
meters whilst in service were determined, and the results are pre- 
sented in detail. The meters are classified according to their type 
and the period which had elapsed since their certification. Punched 
cards were used in the analysis, and details of their design are 
given. The analysis was carried out by statistical methods. The 
investigation included the shape of error-distribution curves, changes 
of brake-magnet flux, increases of friction with age, changes in light- 
load errors, errors due to friction in the counter, starting current 
and its increase with age of meter, and the insulation resistance of 
meters. The conclusions derived from the investigation are given. 

C.F.Pizzey 


621,317.79 
ELECTRODYNAMOMETER POWER COMPARATOR FOR 
3454 TESTING WATT-HOUR METERS AND WATTMETERS. 
R.Friedl. 
7. InstrumKde, Vol. 67, No. 12, 316-22 (Dec., 1959). In German. 
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The instrument is based on the torque-balance principle. It 
consists of two double (astatic) electrodynamometers at 90°, with all 
coils in the same plane. The four moving coils are mounted on arms 
on a common spindle carried by a double taut suspension. A mirror 
is mounted on the lower end of the spindle. Fixed compensating 
coils prevent flux interaction between the two systems. A four- 
position switch provides circuits for balancing the two systems, and 
finally applying a.c. to one system and d.c. to the other. The instru- 
ment is stated to be 10 to 20 times more sensitive than an ordinary 
wattmeter, and its accuracy is given as 0.01% of full load. 

C.F .Pizzey 


621.317.79 
AN ANALOGUE ELECTRONIC MULTIPLIER USING 
3455 = TRANSISTORS AS SQUARE-WAVE MODULATORS. 
P.Gleghorn. 
7 Elect. Engrs, Paper 2962 M, publ. June, 1959. (Vol. 107B, 
Republication, with discussion, of the paper abstracted in Abstr. 
4053 of 1959. 
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621.318.1 
SOME PROPERTIES AND APPLICATIONS OF 
3456 =HIGH-PERMEABILITY FERRITES. W.Kampczyk. 
Siemens - Z., Vol. 34, No. 2, 90-6 (Feb., 1960). In German. 

A brief comparison with the potential uses of metallic magnetic 
materials is followed by an account of important applications for 
high-permeability ferrites and the properties required or desired 
in this connection under given operating and environmental conditions. 
For various groups of applications there is in each case an optimum 
core shape that may readily be made of ferrite and determined by 
calculation. 


621.318.1 : 621,374.32 
CORE MEMORY SYSTEMS. See Abstr. 2300 


621.318.12 : 539.2 : 538.2 
3457 FLUX REVERSAL IN SOFT FERROMAGNETICS. 
E.M. Gyorgy. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 110S-117S (May, 1960). 

Many aspects of flux reversal] in soft ferromagnetic materials 
may be interpreted in terms of three types of flux reversal processes. 
These three types are domain wall motion, nonuniform rotation, and 
uniform rotation. It has been shown that in general wall motion is 
the predominant mechanism for values of the applied magnetic field 
slightly in excess of the coercive field, that nonuniform rotation 
predominates for intermediate magnetic fields, and that uniform 
rotation predominates for large fields. The salient features of these 
three types of flux reversal are discussed and compared with expe- 
rimental findings. Special emphasis is given to polycrystalline, 
square-looped ferrites andthin Permalloyfilms. The importance of 
geometric effects is illustrated in a review of detailed models for the 
uniform and nonuniform rotational processes. Specific limitations of 
the existing models are discussed, and possibilities for future ad- 
vances are briefly outlined. 


621.318.12 : 621.374.32 : 538 
FERRITE FILMS — NEW LOGIC AND STORAGE 

3458 DEVICES. J.M.Brownlow, W.L.Shevel,Jr. and O.A.Gutwin. 

J. appl. Phys., Suppl. to Vol. 31, No. 5, 1218-1228 (May, 1960). 
Magnetic devices for storage and switching applications in digital 

computers have been fabricated in the form of open flux path elements. 
The geometry employed is that of a planar film with thicknesses in 
the range of five to fifty microns and other dimensions in the frac - 
tional inch range. These elements have the advantages of a ferrite 
composition and of open flux paths without many of the disadvantages 
present in similar metallic devices. For use in storage systems, 
these devices possess excellent squareness characteristics and have 
coincident selection times comparable with ferrite toroidal devices. 
Properties of these devices are given in terms of switching curves, 
low frequency hysteresis loops, and one to zero signal ratios. Other 
aspects that are discussed include disturb sensitivity of storage 
elements, heating effects due to high pulse repetition frequency, and 
mechanical properties. For each of these comparison is made with 
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other types of magnetic elements such as toroids and metallic films. 
Applications are discussed in terms of drive requirements, packing 
densities, and switching times. 


621.318.12 : 621.357.7 : 621,374.32 : 541.13 : 538 
ELECTRODEPOSITED MEMORY ELEMENTS FOR 
3459 4 NONDESTRUCTIVE MEMORY. T.R.Long. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 1238-1248 (May, 1960). 
Nickel-iron films are being electrodeposited on to a wire sub- 
strate to form memory elements for a fast, nondestructive memory. 
By plating in the presence of a directed magnetic field, an anisotropy 
favouring circumferential orientation is established. Axial interroga- 
tion fields cause reversible rotations of less than 90° and produce 
output signals across the ends of the wire. The apparatus and tech- 
niques used to make this wire are discussed together with the ratio- 
nale back of design. The choice of alloy composition and the plating 
conditions strongly affect the results. The amount of stress in the 
deposit, the residual stress in the substrate, the control of pre- 
cleaning of the substrate, the use of a suitable wetting agent, and the 
degree of stirring in the electrolyte appear as the vital factors in 
obtaining consistent results. Moderate fields (~30 Oe) applied 
during plating produce a preferred circumferential orientation with 
high anisotropy (H,/H, = 3.0). Squareness ratio in the easy direc - 
tion is 0.99. Output signals appear during the rise time of the inter - 
rogation pulse with an amplitude inversely related to the rise time 
and directly proportional to the length interrogated. Very fast 
switching with unusually high output signals per unit length are 
possible. Selective write-in is possible with current margins of 3:1. 
Preliminary investigations indicate that it would be feasible to make 
plated wire on a production basis with properties suitable for 
memory applications. 


621.318.12 : 621.374.32 : 539.2 : 538.2 
A NEW APPROACH TO HIGH-SPEED STORAGE —LOW 
3460 = FLUX DENSITY MATERIALS. 
W.L.Shevel, Jr. and H.Chang. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 1255-1268 (May, 1960). 
Presents a new approach toward overcoming the factors 

currently limiting the frequencies at which storage devices may 
be switched from one information state to another. Ferrite elements 
for random access storage have been developed which require a 
fraction of a microsecond for a cycle. Thus the ferrite switching 
time establishes a maximum switching rate given by the inverse of 
the total switching time in a cycle. However, operation of elements 
such as these in a large capacity memory at rates limited only by 
switching times is usually prevented by: deterioration of magnetic 
properties due to heating effects, increase in selection line impedance 
and long tansmission delays. A series of ferrimagnetic oxides have 
been developed with properties such that the limits on minimum 
cycle time are appreciably extended. The most important of these 
properties is the saturation flux density. Over a range of composi- 
tion, flux densities have been obtained which extend from 100-500 G. 
The lower flux density results in an appreciably lower energy dis- 
sipation in the magnetic structure and consequently in higher switching 
rates for a given temperature rise within the magnetic material. In 
addition, temperature dependence of those magnetic properties which 
determine storage applicability is more favourable than with the 
better known ferrites. Toroids have been fabricated with these 
materials which are suitable for random access memories. These 
elements have been operated successfully in free air at repetition 
frequencies in excess of 2 Mc/s. The improvements in array cha- 
racteristics that result are discussed in terms of impedances and 
transmission delays. 


621.318.12 : 621.372.831.1 
HYPERFREQUENCY FERRITE COMPONENTS AND 
3461 THEIR INDUSTRIAL PRODUCTION. 
J.Hachette and J.Viste. 
Onde elect., Vol. 40, 143-9 (Feb., 1960). In French. 

The dielectric and magnetic properties of 5 Mg-Mn ferrite 
materials are tabulated, and a number of low- and high-level iso- 
lators, a circulator and a modulator are described and their 
characteristics presented. F .F Roberts 


621.318.132 : 539.2 : 536.2 
3462 THE INFLUENCE OF THE METHOD OF DEMAGNETI- 
ZATION ON THE REVERSIBLE PERMEABILITY OF A 
HIGH- PERMEABILITY NICKEL—IRON ALLOY. 
R.C.Jackson, E.W.Lee and A.G.H.Troughton. 
Brit. J. appl. Phys., Vol. 9, No. 12, 495-7 (Dec., 1958). 











Hera 
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Measurement of the reversible permeability of a high-perme- 
ability nickel—iron alloy shows that its dependence upon biasing field 
depends upon the method of demagnetization used. Results are found 
to be partially explicable in terms of residual magnetization, some 
specimens possessing residual magnetization even after a high- 
temperature anneal. 


621.318.132 : 539.2 : 538.2 
3463 FERROMAGNETIC AFTER-EFFECT IN MUMETAL. 
L.Castelliz and W.W.H.Clarke. 
Brit. J. appl. Phys., Vol. 10, No. 3, 142-7 (March, 1959). 

Study of the magnetic performance of Ludlam mumetal sheets 
incorporated in extremely precise deflection yokes has revealed a 
magnetic after-effect have a magnitude and decay time which appear 
to place it in a different category from reported phenomena of this 
general nature. This paper described the phenomenon, which has 
been measured, and includes a description of the mechanism which 
is believed to be responsible for it. The effect is partially submerged 
by the well-known eddy current delay, measurements of which have 
also been made. The dependence of both after-effects on various 
parameters such as annealing treatment, thickness and spacing of 
the mumetal sheets and temperature, has been revealed qualitatively 
by the experiments, and it is the difference in their behaviour under 
these parametric variations which has enabled them to be properly 
distinguished. 


621.318.132 
DATA ON FERRITE MATERIALS WHEN USED AS ROD 
3464 CORES IN SOLENOIDAL INDUCTORS AND TRANS- 
FORMERS. A.J.B.Fuller. 
Electronic Engng, Vol. 32, 236-7 (April, 1960). 

Charts are presented which permit comparison of permeability 
and loss for various ferrites over the frequency range 2 to 80 Mc/s. 
Various rod specimens of ferrite material were used as the core of 
a coil whose impedance was measured. The results are presented 
in terms of a “low-level Q" and "insertion factor" of the material. 


621 .318.132 
EDDY-CURRENT EFFECTS IN RECTANGULAR FERRO- 
3465 MAGNETIC RODS. E.W.Lee. 
Proc. Instn Elect. Engrs Monogr. 371 M, publ. April, 1960, 8 pp. To 
be republished in Part C. 

Expressions are obtained for the eddy-current distribution and 
the resulting loss angle for an infinitely long ferromagnetic rod of 
rectangular cross-section containing a number of domains magnetized 
parallel and anti-parallel to the axis of the rod and separated by do- 
main wall running perpendicular to the long edge of the cross-section. 
Results are expressed in terms of the ratio of the lengths of the sides 
of the rod and number of walls. Two cases are considered:- (a) the 
low-frequency limit in which the domain walis remain plane; and 
(b) the more general case in which the wall becomes bowed because 
of eddy-current screening effects. 


621.318.132 : 538 
STUDIES IN PARTIAL SWITCHING OF FERRITE CORES. 
3466 = RH. Tancrell and R.E.McMahon. 
J. appl: Phys., Vol. 31, No. 5, 762-71 (May, 1960). 

The characteristics of Mg—Mn ferrite cores in a partially 
switched state are investigated. Questions are considered relating 
to the percentage of flux switched at various locations within a core 
as well as the speed of this switching. Results show that the ampli- 
tude and duration of the set pulse has a pronounced effect on the core 
behaviour. It has been found that most of the variation of the switching 
waveform among different regions is due to the geometry of thie core. 
Models are proposed to describe the behaviour observed experimen- 
tally. The operation of partially switched cores in a fast memory 
and the investigation of various memory schemes are discussed. 
Possible applications of the partially switched cores for digital 
computer applications are mentioned. 


621.318.132 

61 EFFECTS OF ULTRAHIGH TEMPERATURE ON 

a4 MAGNETIC PROPERTIES OF CORE MATERIALS. 
M.Pasnak and &.Lundsten. 
Trans Amer. Inst. Elect.-Engrs I, Vol. 78, 1033-9 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

An experimental study was made of the effects of temperature 
on the magnetic properties of the following ferromagnetic alloys: 
Orthonol, 4-79 Mo Permalloy, AEM 4750, L and Z Silectron, 
Transformer A, Audio Transformer A, 11.7 Alfenol, 15.5 Alfenol, 

3 Mo Thermenol, 7-70 Perminvar, and Supermendur. Measurements 
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were made of the d.c. and 60 c/s magnetic properties in the 
temperature range of 24-800°C. The materials were also evaluated 
after several temperature cycles between 24-500°C. The results 
indicate that, in general, high temperature decreased the maximum 
induction and the residual induction from their 24°C values. For all 
materials tested, with the exception of Supermendur and 11.7 Alfenol, 
the coercive force decreased with increase in temperature. The 
maximum permeability increased with increasing temperature until 
the Curie temperature was approached, then it started to decrease. 
The initial permeability also increased with increasing temperature, 
but unlike the maximum permeability, it generally started to decrease 
at a greater rate and at a lower temperature. Grain-oriented 
materials were more affected by temperature cycling than were 
unoriented materials. The effects of temperature cycling on the 
magnetic properties generally appeared as an increase in the 
coercive force, a decrease in the maximum permeability, a 
decrease in the residual flux density, and a decrease in the square- 
ness ratio. 


621.318.132 
THE EFFECT OF FLUX DISTRIBUTION ON IRON 
3468 LOSSES. M.J.Schindler. 
Trans Amer. Inst. Elect. Engrs 1, Vol. 78, 1069-74 (19690) = 
Commun. and Electronics, No. 46 (Jan., 1960). 

An attempt is made to determine approximate solutions for 
Maxwell's field equations under the condition of variable permeability 
that will lead to a modified formula for determining eddy-current 
losses. Since rough approximations were used, final conclusions 
cannot be made. However, the results indicate that the error in the 
classical formula (the assumption of constant permeability) accounts 
for only a small part of the discrepancy between calculated and 
actual eddy-current losses. Experiments were conducted that 
confirmed the concept of changing flux distribution. These experi- 
ments also indicate that other mathematical approaches could be 
used for more accurate approximations. 


621.318.3 : 538.1 : 536.48 
3469 SUPERCONDUCTING ELECTROMAGNETS. 
S.H.Autler. 
Rev. sci. Instrum., Vol. 31, No. 4, 369-73 (April, 1960). 
Experiments or devices requiring the joint use of liquid helium 
and magnetic fields can make use of superconducting electromagnets. 
Solenoids capable of producing up to 4300G in large volumes are 
described. Higher fields, up to 14 kG, have been produced by iron- 
core superconducting magnets. A small power supply may be used 
to energize one of these magnets and then disconnected after a per- 
sistent current has been set up. A stable magnetic field is thus 
maintained for many hours if the magnet is kept cold. 


621.318.381 : 538.1 
3470 HIGH FIELD SOLENOID MAGNET WITH LIQUID 
NITROGEN COOLING. 
T.W.Adair Il, C.F.Squire and H.B.Utley. 
Rev. sci. Instrum., Vol. 31, No. 4, 416-18 (April, 1960). 

The high field solenoid operates at liquid nitrogen temperature 
(78°K), and uses a relatively small d.c. power source (100kW). It 
has operated continuously and steadily at 36 kG and 62 kW under 
steady-state conditions. This is done by forcing the liquid nitrogen 
coolant through the annuli between the electrical conductors with a 
circulation pump. The first magnet designed has a 4.6 cm dia. core 
and the length is such that the central portion of the solenoid gives 
an experimental "working space" 10 cm in length where the field is 
quite uniform. The cost is modest compared to comparable water 
cooled solenoids both as to initial investment and operation. 


621.318.381 : 538.1 
3471 DESIGN OF A 100-KILOGAUSS 4-INCH CORE SOLE- 
NOID FOR CONTINUOUS OPERATION. 
W.F.Giauque and D.N.Lyon. 
Rev. sci. Instrum., Vol. 31, No. 4, 374-90 (April, 1960). 

The design of high field cylindrical solenoid magnets for con- 
tinuous operation is discussed. Equations are given relating power 
input, allowable temperature rise, coolant rate, and pressure drop 
to give the detailed dimensions required for the electrical conductor 
and the cooling annuli. The stresses from electromagnetic forces 
acting upon conductors are discussed, are given, and some 
devices and factors concerned in resisting these forces are des- 
cribed. The properties of kerosene as a magnet coolant and safety 
precautions for its use are discussed. The details for a magnet 
with a 4 in. air core, constructed for good homogeneity, and 7.5 MW 
of power are given. A procedure for preparing laminated insulation 
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in the form of a spiral is described and a method of squaring the 
magnet ends to improve heat transfer, reduce heat production, and 
facilitate support at the ends has been devised. Equations are 
given which enable the evaluation of the conductor temperature at 
any point along the coil by making use of the temperature coefficient 
of resistance for thermometric purposes. A graph of conductor and 
kerosene temperatures as a function of axial length has been pre- 
pared from data obtained from magnet operation. The particular 
described here, which is the first of several to be built, 
gave a field of 995000G at 7.5 MW. Some suggested improvements 
based on experience with the present magnet have been included. 


INDUCTORS . REACTORS 
RELAYS 


621.318.4 
EXTENSION OF THE DUAL-INPUT DESCRIBING- 
3472 = FUNCTION TECHNIQUE TO SYSTEMS CONTAINING 
REACTIVE NON-LINEARITY. 
R.M.Huey, O. Pawloff and T.Glucharoff. 
Proc. Instn Elect. Engrs, Monogr. 383, publ. June, 1960, 8 pp. To be 
republished in Part C. 

Kochenburger's describing function and also the dual-input des - 
cribing function due to West, Douce and Livesley are well known. 
These techniques enable the graphical solution of nonlinear differen- 
tial equations in which the non-linear coefficient is associated with 
the first-order differential term to be obtained. An extension of 
these methods, allowing the nonlinear coefficient to be associated 
with any term in the differential equation is described. It is shown 
that the typical nonlinearity presented by an iron-cored inductor or 
by a ferro-electric capacitor may be resolved into a simple feed- 
back system containing a single nonlinear element which is inde- 
pendent of frequency, together with elements possessing linear 
transfer functions. The resulting equivalent block diagram is suitable 
for analysis by either of the describing-function techniques. As an 
example, the dual-input technique is used to predict accurately jump 
phenomena in an iron-cored ferroresonant circuit, and the validity of 
the equivalent block diagram suggested is also checked by simulation 
on an analogue computer. 

621.318.42 : 621 317.727 

THE BEHAVIOUR OF A RESISTANCE-CAPACITY BRIDGE 
PHASE-SHIFTER See Abstr. 3439 


621.318.56 
DETERMINATION OF HEATING OF ELECTROMAG- 
3473 NETIC RELAY WINDINGS. M.L.Vi : 
Avtomat. i Telemekh., Vol. 19, No. 11, 1036-47 (1958). In Russian. 
The accepted coefficients of the heat dissipation of relay wind- 
ings are shown to be unsuitable for the design of small relays. 
Formulae for deter mining the ratio of the mean coefficient of heat 
to cooling surface of the winding are given. A con- 
ception of the specific excess of winding temperature is given. 


621.318.56 
POWER-DIRECTING RELAY BASED ON THE HALL 
3474 = EFFECT. V.N.Bogomolov and V.K.Sirotko. 
Fiz. tverdogo Tela, Vol. 1, No. 12, 1813-20, (Dec., 1959). 
In Russian. 

The relay consists of a phase-shifting arrangement of R,L and C, 
coordinating transformers, two generators of Hall e.m.f. and a po- 
larized relay. Power necessary to operate the relay is about 
0.5 - 1.0W. Operating time does not exceed 10msec. Power con- 
sumption does not exceed 10W. The operation of the relay is de- 
scribed and some calculations are carried out. The results of a 
test of the relay on an electrodynamic model of an electrical trans- 
mission line are described. T.Horrocks 


621.318.562.5 
CIRCUIT MODIFICATIONS FOR BOOSTING COUNTER 
475 = =6 SPEED. R.L.Ives. 
Electronics, Vol. 33, No. 7, 112-14 (Feb. 12, 1960). 

The present rate of 25c/sfor electromechanical counters is 
often . This may sometimes be raised 50% by mechanical 
improvements, but simple electronic methods can increase the rate 
by 300% without detriment to the operation or life of the counter. 


CAPACITORS 





Abstr. 3472-3480 


The theory of shortening the time -constant of the electrical circuit 
is explained, and various circuit modifications described include 
vacuum -tube drive, direct overvolting, pulsed and sliding overvolting 
and increase of circuit resistance. Where contacts are undesirable, 
thermionic drives are used, and several types are described which 
perform satisfactorily at 60 and 75 c/s. E. F.Hansford 


ELECTROSTATICS . CAPACITORS 


; 621.319.4 
SELF-RESONANCE OF SMALL CERAMIC 
3476 ~=6CAPACITORS. K.H.Olbricht. 
Bull. Assoc. Suisse Elect., Vol. 51, No. 4, 142-7 (Feb. 27, 1960). 
In German. 

After discussing the importance of stray inductance, capacitance 
and resistance at very high frequencies, measurements of the self- 
resonance frequency of small disk and tubular ceramic capacitors 
are reported. A short standard length of lead was included with the 
capacitors, whose values ranged from 3 to 600pF, and it is shown 
that these leads accounted for the major part of the self-inductance 

K.W.Plessner 


621.319.4 
GAMMA-DERIVED CAPACITORS. 
“477s B.M.Oliver. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1654-5 (Sept., 1959). 

The design of a parallel-plate variable air capacitor is con- 
sidered whose characteristic leads to proportionality between angle 
of rotation and resonant frequency in an associated circuit (straight- 
line frequency law). The shape of the rotor plates is found to be 
related to a gamma-function. The theory is confirmed in practice 


621.319.4 : 621.314.2 
DEVELOPMENT AND RECENT PROGRESS IN THE CONSTRUC- 
TION OF CAPACITORS. See Abstr. 3301. 


621.319 .42 
SOME RESULTS ON THE CROSS-CAPACITANCES PER 
3478 =—s UNIT LENGTH OF CYLINDRICAL THREE-TERMINAL 
CAPACITORS WITH THIN DIELECTRIC FILMS ON THEIR ELEC- 
TRODES. D.G.Lampard and R.D.Cutkosky. 
Proc. Instn Elect. Engrs, Monogr. 351 M, publ. Jan., 1960 
(Vol. 107C, 110-11). 
Republication of the monograph abstracted in Abstr. 764 (1960) 


621.319.42 
SUBAREA DETERMINATION OF THE CAPACITANCE 
3479 = OF COCENTRIC ANNULAR-PLATE CAPACITORS. 
D.K.Reitan and T.J.Higgins. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 1002-5 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

The basic theory of calculation of the capacitance of a capacitor 
comprised of two cocentric annular plates by the method of (annular) 
subareas is advanced. Confirming the theory, excellent agreement 
results between the several available experimentally determined 
by electrolytic tank) values for specifically dimensioned capacitors 
and corresponding calculated values. A family of universal curves 
is constructed. These afford, by inspection, values of capacitance 
over the range of geometry of interest in practice. 


621.319.43 : 621.382.23 
DESIGN THEORY FOR THE HIGH- FREQUENCY p-n JUNCTION 
VARIABLE CAPACITOR. See Abstr. 2381 


LAMPS . ILLUMINATION 


621.327.53 : 539.16 
INTENSITIES OF 41850 AND 42537 IN LOW- PRESSURE 
3480 MERCURY VAPOR LAMPS WITH RARE GAS PRESENT. 
B.T.Barnes. 
J. appl. Phys., Vol. 31, No. 5, 852-4 (May, 1960). 
The radiant flux in the Hg resonance lines just inside the wall 
of a lamp with an inside diameter of 35-36 mm is given far currents 





Abstr. 3481—3489 


0.4-2.0 A and various bulb temperatures and rare gas fillings. The 
intensity of the 1850 line ranges from 12 to 34% of that of the 2537 
one, with the highest ratios occurring when both arc current and bulb 
temperature are at the upper end of the ranges used. Since this 
result is contrary to what one would expect with single-stage excitation 
of the 1850 line, one must assume that this line is excited mainly by 
6°P -6'P, transitions when arc current and mercury vapour pressure 
are both relatively high. A rough estimate of the frequency of 
6°P,—6'P, transitions, compared to those from the ground level to 

6'P, confirms this conclusion. 


628.972 
RELIGHTING OF GLOUCESTER CATHEDRAL. 
3481 sD. Phillips. 
G.E.C.J., Vol. 26, No. 4, 143-52 (Autumn, 1959). 
For further information, see Abstr. 4940 (1959). 
628.975 
THE GRUNDKALLEN LIGHTHOUSE. A COMPLETELY 
3482 = ELECTRIFIED PIONEER SYSTEM WITH A NEW 
LANTERN SCHEME. 
E.R.A. (Stockholm), Vol. 33, No. 2, 18-21 (1960). In Swedish. 
The provision of a helicopter-landing platform at the top of the 

lighthouse prevented the use of a conventional lantern system. A 
new system was developed, based on the use of one or more light 
sources for each sector and so arranged and screened that the light 
can shine through a common light aperture for all or several sectors. 
Coloured screens are arranged so that the light changes colour, 
white, green or red, according to the sector illuminated. Lamp groups 
are switched on and off by means of a special design of induction regu- 
lator. The lantern system comprises 122 sealed-lamps, 107 of 200 W, 
30 V and 15 of 12 W, 6 V, distributed on 6 mounting stands. The elec~ 
trical supply is obtained from three Diesel generators for 3-ph. 
27.5kKVA, 220V. G.N.J.Beck 
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621.352 : 621 317 61 : 541.13 
THE CHARACTERISTICS CURVES FOR THE 

3483 ELECTRICAL RESISTANCE OF GALVANIC CELLS. 

J. Euler. 

Abhandl. Braunschw. Wiss. Gesell., Vol. 11, 67-81 (1959). In German. 
A.C. measurements, using a special bridge, were made on gal- 

vanic cells. The bridge can be used at frequencies from 10 c/s to 

100 kc/s for measurements up to 1000 uF and 100 mhos. The values 

obtained for the capacitive and real components of apparent conduc - 

tivity of the cells are transformed into the corresponding values of 

resistance. By plotting these in rectangular coordinates the Argand 

diagram is obtained. Five-element equivalent circuits are then 

prepared which enable a simplified but adequate picture of the 

internal processes of the cell to be built up. 


621.352.1 
SPECIFICATIONS FOR DRY CELLS AND BATTERIES. 
3484 AMERICAN STANDARD C18.1-1959. 
Handb. Nat. Bur. Stand., No. 71. 20 pp. (1959). 

This seventh edition includes new tests, up-to-date data, and 
covers new types of dry cells. An alarm test with results on bat- 
teries suitable for alarm circuits is a new feature. Performance 
data on flashlight batteries, radio batteries, hearing-aid batteries, 
etc., have been brought up-to-date. Batteries for use with transis- 
tors are included in this specification for the first time. 


621.355.8 
3485 ALKALINE ACCUMULATORS (NICKEL—IRON AND 
NICKEL—CADMIUM) AND RECENT IMPROVEMENTS. 
M.Bougaran. 
Bull. Soc. Franc. Elect., Vol. 1, 31-9 (Jan., 1960). In French. 
Outlines the development and characteristics of nickel-cadmium 
storage batteries employing sintered-plate construction. In order to 
keep manufacturing costs within reasonable limits a technique of con- 
tinuous production has been developed in France whereby the plates 
are produced completely automatically in the form of a continuous 
strip and subsequently cut to length as required. Existing alkaline 
batteries manufactured to Edison and Jlingner patents have a relatively 
high internal resistance which makes them generally unsuitable for 
duties such as engine starting where high-rate discharges are in- 
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volved. Early designs of sintered-plate alkaline cell had internal re- 
sistances similar to those of high performance lead—acid cells, while 
the latest types with plates between 0.5mm and 1 mm thick have very 
much lower internal resistances than comparable lead~acid batteries, 
and are capable of providing starting currents of the order of 25 to 30 
times the nominal capacity of the cell. High cost at present confines 
the sintered-plate cells to special applications but they have been 
adopted for aircraft use (including jet-engine starting), for Diesel- 
locomotive starting and for switch tripping in unmanned P.T.T. 
stations. In addition to the larger cells, which are ventilated and 
require occasional topping-up, there is a range of smaller "button" 
cells from 80 mAh to 2Ah which are sealed and require no attention. 
Curves showing charging characteristics of the sintered-plate cells 
are reproduced and discussed, and a radically new method of con- 


trolling the charge evolved by the manufacturers is described. 
D.R.Way 


621.355.9 
THE SILVER BATTERY AND ITS POSSIBILITIES. 
3486 H. André. 
Bull. Soc. Franc. Elect., Vol. 1, 40-54 (Jan., 1960). In French. 

A theoretical energy—weight ratio more than 3 times that ob- 
tainable from the lead or nickel—cadmium battery makes the silver— 
zinc couple exceptionally attractive as a means of electrical storage. 
Earlier realization has been hindered by: (1) high cost of raw 
materials; (2) the solubility of silver peroxide in an alkaline electro- 
lyte which was believed to render the action irreversible. Develop- 
ment of permeable separators based on cellulose compounds forming 
a complete diaphragm protecting the positive plate has been the 
major factor contributing to the development of a practicable cell. 
Applications in aircraft and in the propulsion of torpedoes and sub- 
marines are also mentioned. A description is given of an electric 
car in which a silver—zinc battery of 56 cells, 300 Ah capacity, is 
accommodated in the 1 e boot and gives a range of 220km at an 
average speed of 45km/hr. D.R.Way 


621.357.7 : 621.374.32 : 621.318.12 : 541.13 : 538 
ELECTRODEPOSITED MEMORY ELEMENTS FOR A 
NONDESTRUCTIVE MEMORY. See Abstr. 3459 


ELECTRIC HEATING 


621.362 : 621.385.2 : 537.533 
FIGURE OF MERIT FOR THERMIONIC ENERGY 
3487 = CONVERSION. N.S.Rasor. 
J. appl. Phys., Vol. 31, No. 1, 163-7 (Jan., 1960). 

See also Abstr 7073-5, 13371 (1959). The optimum performance 
for emission-limited thermionic energy conversion is derived in con- 
venient analytical form. The steps which are thereby indicated to 
reduce fundamental performance limitations are enumerated and 
briefly discussed. A figure of merit is defined with a brief descrip- 
tion of its usefulness and significance. A comparison of thermionic 
and thermoelectric conversion is thereby afforded by the analysis. 


621.362 
AN ELEMENTARY DESIGN DISCUSSION OF 
3488 =§THERMOELECTRIC GENERATION. E.W.Bollmeier. 

Trans Amer. Inst. Elect. Engrs II, Vol. 78, 445-50 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 

Thermocouples using semiconductor materials may soon become 
a practical and economical method of converting heat into electrical 
energy. This paper summarizes the fundamental theory and its 
detailed application in the design of such devices, and gives the 
specifications of Snap Il, which employs a nuclear-energy heat 
source. P.M. Davidson 


621.362 : 536.53 
TWO THERMOCOUPLES SUITABLE FOR MEASURE- 
3489. = MENT OF TEMPERATURES UP TO 2800°C. 
D.A.Davies. 
J. sci. Instrum., Vol. 37, No. 1, 15-17 (Jan., 1960). 

The thermoelectric characteristics of two high-temperature 
thermocouples of tungsten/26% rheni tungsten and tantalum/26%- 
rhenium—tungsten are described, and a method of determining the 
e.m.f. of the couples up to a temperature of 2800°C is given. In the 
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temperature range 1000-2000°C, the sensitivity of the tungsten/rhe- 
nium—tungsten couple is 16.2 uV/degC and that of the tantalum/rhe- 
nium—tungsten couple is 13.6 uV/degC. The important feature of these 
thermocoupies is their suitability for operation at much higher tem- 
peratures than existing couples, combined with a fairly high 
sensitivity. 


621.365 
3490 ELECTRO-HEAT IN INDUSTRY. I. INTRODUCTORY 
ARTICLE. C.T.Melling. 
Elect. J., Vol. 164, No. 11, 694-7 (March 11, 1960). 


621.365 : 621.314.2 
FURNACE TRANSFORMERS. See Abstr. 3310. 


621,365.51 
3491 ELECTRO-HEAT IN INDUSTRY. 0. CHANNEL TYPE 
INDUCTION MELTING FURNACES. A.G.Allen. 
Elect. J., Vol. 164, No. 17, 1156-9 (April 22, 1960). 


621.365 : 536.55 
3492 DESIGN OF LABORATORY FURNACES. 
P.L.Start and M.W.Thring. 
J. sci. Instrum., Vol. 37, No. 1, 17-24 (Jan., 1960). 

Illustrates the use of a heat balance in the design of small furn- 
aces, and then discusses the principles of arc, arc-image, induction, 
electron-bombardment, resistor heated and gas-fired furnaces. 
Constructional details are mentioned briefly with each type of furn- 
ace considered. A comprehensive table of resistor elements, refrac- 
tory tubes, and insulating materials and their properties is included. 
Methods of controlling small furnaces are discussed in the final 
section. 


621.365.4 : 539.2 : 548.5 
3493 APPARATUS FOR THE ZONE REFINING OF COPPER. 
E.D.Tolmie. 
J. sci. Instrum., Vol. 37, No. 5, 175-7 (May, 1960). 

An apparatus has been constructed to enable a small molten 
zone to be formed and maintained at a constant length while being 
made to travel along a copper bar. Zone-refining performance is 
indicated for commercial o.f.h.c. copper after ten passes with 
speed of travel 11 mm/hr. 


621.365.41 
3494 RESISTANCE-HEATING ELEMENTS MADE BY POWDER 
METALLURGY FOR HIGH-TEMPERATURE FURNACES. 
J.Haglind and J.Berglund. 
Elektrizit#tsverwertung, Vol. 34, No. 12, 337-42 (Dec., 1959). 
In German. 
Kanthal Super is a resistance material used for heater elements 
in electric furnaces. Temperatures of 1700°C have been achieved 
in oxidizing atmospheres owing to the high molybdenum silicide 
content. The surface of the elements is protected and they can be 
used in oxygen-free atmospheres up to temperatures of 1400-1500°C. 
The elements are free to move and consist of extruded rods placed 
vertically or horizontally in channels in the furnace walls. The 
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furnace is heated mainly by radiation. The resistance remains con- 
stant with time but increases with temperature. Low resistance 
contacts are provided and the elements are protected from starting 
surges by low voltage tappings on the transformer. The furnace 
temperature is measured Pt/PtRh thermocouple. 


A.R. Rouse 


621.365.414 

3495 ELECTRIC WATER HEATERS FOR HAND-WASHING 

R.M.Lang. 
Elect. Times, Vol. 137, No. 9, 329-30 (March 3, 1960). 

Describes comparative tests carried out between: (a) a conven- 
tional 12-gallon cistern-type water heater serving two hand basins, 
(b) 3 kW and 4 kW instantaneous-type water heaters with spray head 
serving one basin each, (c) a modified nominal 1}-gallon self- 
contained non-pressure type 3 kW “express” heater with a spray 
attachment on the swivel spout serving two basins; although a standard 
model, this was fitted with a dispenser with spring-loaded spray 
fitting, a 2 in. angle valve with restrictor to govern the rate of flow 
and a 7 in. thermostat with a range of 90° Fto130°F. Water and kWh 
meters were connected to measure the consumption of each heater 
The tap operations were recorded by means of flow indicators and 
operational graphers. The meters were read weekly, and the water 
inlet temperatures and ambient air temperatures were checked from 
time to time. The results of the tests are tabulated and reproduced 
graphically. It is concluded that the "express" heater, modified as 
described, is eminently suitable for providing hot water for hand 
washing purposes. It has advantages both in capital cost and in water 
and electricity economy. H.A.Miller 


621 .365.52 

3496 H.F. INDUCTION HEATING: THE "ZEBRA" EFFECT 

EXPLAINED BY UNDULATIONSOF THE INDUCED: 
CURRENT DENSITY. L.Abel. 
J. Phys. Radium, Vol. 18, Suppl. No. 12, 144A-53A (Dec., 1957). 
In French. 

When a cylinder of ferromagnetic material is surrounded by an 
induction heating coil, fed at a frequency of the order of 10° c/s, 
alternate hot and cold bands sometimes appear, forming a series of 
parallel circles around the cylinder (the so-called "zebra~-stripe" 
effect). A theoretical analysis of the field conditions inside the 
cylinder shows that this effect is due to the fact that the electro 
magnetic properties of the metal vary as its temperature rises 

V.G.Welsby 


621.365.92 : 536.2 
3497 THE STATIONARY RADIAL HEAT FLOW IN A HOLLOW 
CYLINDER FOR ANY BOUNDARY CONDITIONS. F.Stier. 
Arch. Elektrotech. (Berlin), Vol. 44, No. 5, 271-4 1959. In German. 
The problem considered is the heat flow between concentric 
cylindrical electrodes separated by a dielectric, the heat being gener- 
ated by dielectric loss. A theoretical solution is obtained, and graphs 
are given to facilitate numerical evaluation of the maximum temper- 
ature and the temperature difference between the cylinders. 
R.F.S.Hearmon 





Abstr. 3498-3508 


621.371 
3498 THE REFLECTION OF A PLANE TRANSVERSELY 
POLARIZED WAVE FROM A RECTANGULAR GRID. 
L.N Deryugin. 
Radiotekhnika, Vol. 15, No. 2, 15-26 (Feb., 1960). 

A number of approximate methods of calculating the wave 
reflected from a periodic structure have been suggested but they all 
suffer from some defect. The present approach attempts a strict 
solution of the full electromagnetic problem for the case of a plane 
wave incident upon a corrugated conducting surface. The magnetic 
vector of the wave is parallel to the axis of the corrugations. In the 
general case the diffracted field consists of a finite number of regu- 
lar waves and an infinite series of irregular waves. The spectral 
structure of the diffracted pattern does not depend on the form of the 
slots in the grid but depends only on the angle of incidence and the 
spacing of the corrugations relative to the wavelength. Graphs are 
presented of reflection coefficient v. angle of incidence and include 
the effect of slot resonances. 8.C.Dunn 
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621.372 
CALCULATION OF THE ATTENUATION OF A DIELEC- 


3499 PRIC IMAGE LINE AND ITS ENERGY FLUX DISTRI- 


BUTION. Khuan U-Khan' [Huang Wu-Han] and Ma Bao- Yui [Ma Pao- Yt] 


Science Record (China), New Series, Vol. 4, No. 2, 128-32(Feb., 1960). 
In Russian. i 
The work is based on Vainshtein's approximate expression for 
the characteristic equation of an HE,, dipole model. Figures are 
quoted for dielectric rods of 2 and 3 mm diameter and free-space 
wavelengths of 4-9 mm. Curves show the attenuation factor as a 
function of diameter/wavelength and the decrease in external energy 
flux as a function of distance measured perpendicular to the rod axis. 
A shield of radius 7 mm or more will not affect the e.m. propagation 
along a 2 mm diameter rod at 8.2 mm wavelength. D.E.Brown 


621.372.2 
3500 A SYSTEM OF NONUNIFORM TRANSMISSION LINES. 
H.Kurss and W,K.Kahn. 

Proc. Inst. Radio Engrs, Vol. 48, No. 2, 250 (Feb., 1960). 

An outline is given of the n-port generalization of the analysis of 
a single transmission line. This is illustrated by the solution for an 
exponential line. Expressions for the general non-uniform line are 
given. W.T.Blackband 


621.372.22 
A NOTE ON THE OPTIMUM DESIGN OF NON-UNIFORM 
3501 TRANSMISSION LINES. L.Solymar. 
Proc. Instn Elect. Engrs, Monogr. 349 E, publ. Nov., 1959 (Vol. 107C, 
100-4). 


Republication of the monograph abstracted in Abstr. 1483 (1960). 


621.372.4 : 621.389 
SOME FUNCTIONS OF NERVE CELLS IN TERMS OF AN 
EQUIVALENT NETWORK. See Abstr. 3067 


621.372.41 
TWO-TERMINAL RC NETWORKS AND THEORETI- 
3502 CALLY RELATED TOPICS. 0.P.D.Cutteridge. 
Proc. Instn Elect. Engrs, Monogr. 374 M, pub!. April, 1960, 8pp. 
To be republished in Part C. 

A derivation is given of the properties of the principal minors 
of successive orders of the nodal determinant of a lumped linear 
RC network, with particular reference to the question of multiple 
zeros of the various minors. A study of a certain continued-frac- 
tion expansion, which is shown to be of particular use in connection 
with 2-terminal RC networks, stability and related problems is 
made. New canonical forms for a Hurwitz polynomial are derived 
with its aid. Determinantal expressians for the continued-fraction 
coefficients are used to obtain some new forms of the stability 
criteria. 
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621.372.5 

3503 HEURISTIC CLASSIFICATION OF ELECTRICAL 
QUADRIPOLES. H.Joskin. 
Bull. sci. Assoc. Ingen. Montefiore (A.I.M.), Vol. 72, No. 11, 683-704 
(Nov., 1959). In French. 
It is shown that linear quadripoles can be classified according 

to the number of their characteristic matrices which have deter- 
minants equal to zero. V.G.Welsby 


621.372.5 
THE SIGNIFICANCE OF TRANSIENTS AND STEADY- 

3504 STATE BEHAVIOR IN NONLINEAR SYSTEMS. 
A.A.Wolf. 

Proc. Inst. Radio Engrs, Vol. 47, No. 10, 1785-6 (Oct., 1959). 

If a nonlinear network is driven by a linear network its output 
may be expressed as a sum of three terms. The first term is a 
polynomial function of the steady-state response of the linear net- 
work and is identified as the steady-state response of the nonlinear 
network; the second term, a polynomial function of the transient 
response of the linear network, defines the transient response of the 
nonlinear circuit, while the third term, a sum of products of powers 
of the transient and steady responses of the linear network — ‘the 
cross-product reponse” — cannot be consistently associated with 
either the steady or transient reponses. G.D.Sims 


621.372.5 
3505 A METHOD OF CALCULATING THE OUTPUT 
CORRELATION FUNCTION OF A NON-LINEAR 

SYSTEM. I.M.Teplyakov. 
Radiotekhnika, Vol. 15, No. 1, 35-7 (Jan., 1960). In Russian. 

It is shown mathematically that, with normal noise, the corre- 
lation function can be obtained from the output spectrum produced 
by only two sinusoidal inputs. The method is applied in 3 examples 
of simple non-linear devices. F.Quelon 


621.372.52 
FEEDBACK. 

3506 F .Dacos. 

Bull. Sci. Assoc. Ingen. Montefiore (A.I1.M.), Vol. 72, No. 6-7, 
417-49 (June-July, 1959). In French. 

A full analytical survey of the subject. The effect of feedback 
on linear distortion, input noise and parasitic signals is first con- 
sidered. Then the basic equations are derived and the application 
of the Nyquist diagram is explained. The use of a feedback loop ex- 
tending over an amplifier combined with some other device, such as 
an electric motor, and the effects of time delay round the loop are 
studied. H.G.M Spratt 


621.372.54 
3507 SEPARATION OF SIGNALS AND NOISE [ BY FILTERS]. 
H.Debart. 

Cables et Transm., Vol. 14, No. 1, 3-11 (Jan., 1960). In French. 

A class of filters is described which allows the separation of 
a useful signal from accompanying noise. The latter may be 
characterized either as a disturbance of predetermined wave shape 
or as a random one, the spectral power density of which is given. 
It is assumed that the power spectrum of the interfering noise is 
described by a certain number of parameters and that the frequency 
band covered by this spectrum may be the same as that of the useful 
signal, full spectrum coincidence eventually occurring for a particular 
set of values of these parameters. A method of building filters is 
suggested which takes advantage of a mathematical technique more 
or less similar to that used for the calculation of conventional fre- 
quency filters. Several examples of such filters corresponding to 
the most simple cases are given. A comparison is made of this 
method of approach with that proposed by Zadeh—Ragazzini, in a 
detailed study of a special example. 


621.372.54 
3508 THE OPTIMIZATION OF A CLASS OF NON-LINEAR 
FILTERS. J.K.Lubbock. 
Proc. Instn Elect. Engrs, Monogr. 344E, publ. Nov., 1959 (Vol. 107C, 
60-74). 
Republication of the monograph abstracted in Abstr. 1493 (1960). 
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621.372.54 

3509 APPLICATION OF POTENTIAL ANALOGUES TO THE 
aa DESIGN OF THE FILTERS WITH IMAGE PARAMETERS. 
V. ° 
Slaboproudy Obzor, Vol. 21, No. 2, 79-83 (1960). In Czech. 

The transfer function of a generalized ladder-network element 
is considered and it is shown that this can be represented by a 
family of confocal ellipses and hyperbolas. The attenuation function 
of the element can be represented by the equipotential lines in an 
electrolytic tank; this can be done for m-derived sections as well as 
for multi-element networks. It is therefore possible to employ the 
electrolytic tank in the design of electrical filters. The procedure 
is explained by an example. The effect of filter losses on the re- 
presentation of its characteristics by the tank is also discussed and 
an example is given. R.S.Sidorowicz 


621.372.54 
SYNTHESIS OF FILTERS BY MEANS OF POTENTIAL 
3510 ANALOGUES. M.Novak. 
Slaboproudy Obzor, Vol. 21, No. 2, 83-8 (1960). In Czech. 
The review deals with the application of the modulus and 
phase (point) potential analogues to the solution of the approximation 
problem in network synthesis. Classical, empirical and Chebyshev 
approximations of the image parameters are considered and suitable 
potential analogues are mentioned. Approximation of the insertion 
parameters of a low-pass filter is discussed and it is shown that 
five methods are possible: classical, empirical, Chebyshev poly- 
nomial, Chebyshev function in the pass band and an arbitrary distri- 
bution of the poles in the attenuation band, and the so-called third 
Zolotarev problem. 29 references. R.S.Sidorowicz 


621,372.54 
3511 GENERALIZED OPERATIONAL CHARACTERISTICS OF 
FILTERS AND MODULATORS. M.Ya.Kaller. 
Radiotekhnika, Vol. 15, No. 2, 34-42 (Feb., 1960). In Russian. 


It is first pointed out that to a certain extent the elements of 
electric circuits and the operations performed with them are some- 
what interchangeable. The ideas in the paper are largely based on 
those due to L.A.Zadeh (Abstr. 3405 of 1952). It is shown how high- 
pass and low-pass filters may be characterized by integral ex- 
pressions and it is deduced from them how to represent a bandpass 


and a comb filter. Time filters are also considered and expressions 
are derived for simple delay circuits. The treatment of modulation 
requires the introduction of rotation and shift operators and here 
again both frequency and time modulators are represented by integral 
expressions. 8.C.Dunn 


621.372.54 
BASIC CONCEPTS OF MULTIDIMENSIONAL SPACE 

3512 FILTERS. G.Kron. 

Trans Amer. Inst. Elect. Engrs i, Vol. 78, 554-62 (1959) = Commun. 
and Electronics, No. 45, (Nov., 1959). 

Polyhedron is the topological name of a structure consisting of 
linear RLC elements built up into k-dimensional spatial networks. 
The electrical realization of such a network is called a "wave- 
model" and the interconnection of several of these a "multi-dimen- 
sional space filter". These may be used for the solution of problems 
for which linear electric filters are used today. In the first step 
the space-filter is torn apart into isolated polyhedra, then each 
polyhedron is isolated into q networks. A sequence of six steps is 
given to achieve this end. Each network is considered as an 
“orthogonal” network having nonsingular connection tensors. The 
steps for propagating an electromagnetic wave through an isolated 
network are shown together with simplified algebraic diagrams. 
These diagrams are used instead of q-dimensional graphs. The 
process of interconnecting the component q networks is shown in 
earlier papers by the author (see Abstr. 4811 of 1957; 5385 of 1958). 


621.372.543.2 : 621.372.852.1 
3513 DESIGN AND REALIZATION OF MICROWAVE 
FILTERS. I.Caroli and U.Cucina. 
Alta Frequenza, Vol. 28, No. 3-4, 211-32 (June-Aug., 1959). 
In Italian. 

Previously published design formulae for maximally flat and 
Chebyshev responses are reviewed and the values of the elements 
for the prototype low-pass filter are tabulated. The method of 
transition to band-pass characteristics is described and the choice 
of type for particular requirements is studied. The following 
experimental filters are described: (1) a three-resonator bank, with 
coupling by lines an odd multiple of 4/4 in length, for 880-960 Mc/s, 
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with a bandwidth of 20 Mc/s, a standing wave ratio < 0.5 dB and an 
insertion loss in the pass band < 0.3 dB; (2) a 1300-1600 Mc/s filter, 
also with three line-coupled resonators, with a bandwidth of 10 Mc/s 
and insertion loss < 1 dB; (3) a three-resonator filter, coupled by 
inductive susceptance, for 1700-2300 Mc/s, 20 Mc/s bandwidth and 
insertion loss < 0.3 dB. All have attenuations of 40 or 50 dB at the 
image frequency 140 Mc/s from the centre frequency. W.G .Stripp 


621.372.56 
3514 THEORY OF ATTENUATORS USING OHMIC 
RESISTORS OF FINITE LENGTH IN I- OR T- 

CONNECTION AT VERY HIGH FREQUENCIES. A.Kraus. 
Rohde u. Schwarz Mitt., No. 12, 257-63 (1959). In German. 

Attenuation and characteristic impedance are calculated for 
a number of representative examples of [l- and T-sections, 
consisting of resistors, for frequencies at which the physical 
length of the resistors is of the order of the wavelength. The 
distance of the return conductor to the series resistor influences 
the attenuation. Taking account of this fact, the optimum dimen- 
sions are calculated so that the d.c. attenuation remains constant 
over a wide frequency range. Calculated results are interpreted 
and compared with experimental. 


621,372.57 

3515 DESIGN OF LINEAR NETWORKS BY MEANS OF NOISE 

MATRICES. E.Kvitek. 
Slaboproudy Obzor, Vol. 21, No. 2, 96-102 (1960). In Czech. 

A generalized linear (active) quadripole containing two indepen- 
dent noise sources is considered. The quadripole can be described 
by one of the four equivalent matrices; a table showing the conversion 
formulae for the parameters of various matrices is given. The two 
noise sources can be transferred to the input of the quadripole and 
can be represented by equivalent resistances (conductances) and by 
a correlation impedance (admittance). The resistances and the impe- 
dance can be expressed in terms of the matrix parameters. The 
noise figure of the system is expressed as a function of the noise 
resistances, the correlation impedance and the impedance of the 
signal source. The minimum value of the noise figure is found. The 
method of determining the noise figure in two series-, parallel- or 
mixed-connected quadripoles is also indicated. The above analysis 
is valid for frequency-selective quadripoles. R.S.Sidorowicz 


621.372.6 
3516 ON THE NUMBER OF TYPES OF SYMMETRY OF THE 
CONTACTS OF (1,k)-POLES. Yu.L.Sagalovich. 
Dokl. Akad. Nauk SSSR, Vol. 130, No. 1, 72-3 (Jan. 1, 1960). 
In Russian. 
It is shown that an approximate formula is: N, y = Q/2"n! 
8.C.Dunn 


where Q = CK, and w= 2 - 2. 


621.372.6 
3517 SOME TESTS FOR THE NUMBER OF POSITIVE ZEROS 
AND FOR THE NUMBERS OF REAL AND COMPLEX 
ZEROS OF A REAL POLYNOMIAL. O.P.D.Cutteridge. 
Proc. Instn Elect. Engrs, Monogr. 350 M, publ. Dec., 1959. 
(Vol. 107C, 105-9). 
Republication of the monograph abstracted in Abstr. 252 (1960). 


621.372.6 : 621.389 
MULTIPOLE REPRESENTATION FOR AN EQUIVALENT 
CARDIAC GENERATOR. See Abstr. 3068 


WAVEGUIDES 


621.372.8.09 : 538.56 
3518 BOUNDS ON THE ELEMENTS OF THE EQUIVALENT 
NETWORK FOR SCATTERING IN WAVEGUIDES. I. 
THEORY. L.Spruch and R.Bartram. 
J. appl. Phys., Vol. 31, No. 5, 905-13 (May, 1960). 

For a few particular waveguide problems, standard variational 
expressions have previously been shown to be upper or lower bounds 
on the quantities of interest. However, bounds have not previously 
been obtained for any truly three-dimensional problem, that is, 
where the fields cannot be derived from a single scalar potential. 
An example is a three-dimensiona! obstacle which contacts only one 
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waveguide surface. As one consequence, no straightforward proce- 
dure exists for improving the approximations. Recently, Kato (Abstr. 
776 of 1952) devised a rather general method for bounding the 
cotangent of the phase shift for a given angular momentum in a 
quantum mechanical central potential scattering problem. This 
method should be applicable whenever a system can be analysed in 
terms of uncoupled standing waves each characterizable by one real 
phase-shift. The method is here adapted to waveguides, including 
truly three-dimensional problems. The obstacle must be symmetric 
about a plane perpendicular to the waveguide axis, with certain 
exceptions only one mode should propagate, and the system should 

be lossless. Analysis is then possible in terms of 7. and 7, the 

real uncoupled phase-shifts associated with the even and odd standing 
waves, respectively. The bounds obtained on cot 7, and cot 7, deter - 
mine bounds on the equivalent network elements. 


621.372.8.09 : 538.56 
3519 BOUNDS ON THE ELEMENTS OF THE EQUIVALENT 
NETWORK FOR SCATTERING IN WAVEGUIDES. 1. 
APPLICATION TO DIELECTRIC OBSTACLES. 
R.Bartram and L.Spruch. 
J. appl. Phys., Vol. 31, No. 5, 913-17 (May, 1960). 

The theory developed in the preceding abstract for obtaining 
rigorous bounds on cot n, where 7 is the phase-shift, is applied to 
scattering by dielectric obstacles in rectangular waveguides. For 
the obstacles considered here, bounds are also obtained on the phase- 
shifts directly and on the elements of the equivalent-T network. 

The exact solution for a dielectric slab of finite length, which extends 
to the conducting boundaries of the waveguide and completely en- 
closes the obstacle, is introduced as a convenient trial function. 

The permittivity of the slab is retained as a parameter which is 
varied to improve the bounds. In the expressions for the bounds on 
cotn, and cot ,, the particular obstacle configuration appears only in 
certain integrals of relatively simple form. Numerical results are 
obtained for large and small obstacles of various shapes including 
some truly three-dimensional cases. The upper and lower bounds 
on the phase-shifts and on the elements of the equivalent circuit 

are found to be quite close to one another. In one case, the bounds 
obtained by using the simple trial function are compared with the 
bounds obtained by using the trail function which generates the 
Schwinger integral variational principle. 


621.372.81 
3520 SOME COMMENTS ON THE CLASIFICATION OF WAVE- 
GUIDE MODES. A.E.Karbowiak. 
Proc. Instn Elect. Engrs, Paper 3132E, publ.Oct., 1959 (Vol. 107B, 
85-93). 
Republication, with discussion, of the paper abstracted in 
Abstr. 7262 (1959). 


621.372.821.2 
3521 MODE CONVERSION IN EXCITATION OF TE,,; WAVE 
THROUGH TE,, MODE TRANSDUCER. S.liguchi. 
J. Inst. Elect Commun. Engrs Japan, Vol. 42, No. 12, 1213-19 
(Dec., 1959). In Japanese. 
Maxwell's equations expressed in oblique coordinates of a 
helix system are applied to obtain a telegraphist equation, from which 
homogeneous second-order linear differential equations are derived. 
Numerical integration of the solutions of these equations gives the 
magnitudes of the unused modes generated in the TE,, mode trans- 
ducer. The values thus obtained for the unused TEy,, TEg, TEq and 
TM,,; modes generated in a transducer of internal diameter 22.2 mm, 
length 220 mm, at 24 kMc/s are ~15, -17.5, -33 and -17 dB 
respectively. The theoretical values for all but the TE, mode 
agree with experimental results to within about 1 dB 
A.Wilkinson 


621.372.829 : 538.56 
3522 STEP AND TAPER WAVEGUIDE SECTIONS WITH 
ROUNDED CORNERS. Lin Wei-guan. 
Science Record (China), New Series, Vol. 4, No. 3, 170-81 (March, 
1960). 

Using the method of conformal transformations, a study is made 
of the maximum electric field in a taper section with various taper 
angles. It is seen that the effect of the height ratio on the magnitude 
of the maximum intensity is small. The properties of a step section 
are investigated in detail, and the discontinuous capacity of the step 
section with rounded angle is obtained. Assuming that b,/b, = ~, the 
power carrying capacity of taper sections is also considered. 
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621.372.829 : 534.21 : 538.56 
THEORY OF WAVE PROPAGATION IN VARIABLE 
3523 CROSS-SECTION WAVEGUIDES. 
G.Ya.Lyubarskii and A.Ya.Povzner. 
Zh. tekh. Fiz., Vol. 29, No. 2, 170-9 (Feb., 1959). In Russian. 
English translation in: Soviet Physics —Technical Physics (New 
York), Vol. 4, No. 2, 146-54 (Feb., 1959). 
Uses a generalization of the W.K.B. method. It can be applied 
to both acoustic and electromagnetic waveguides. It is assumed 
that the guide comprises two truncated cones connected by a section 
of variable cross-section, which partly transmits and partly reflects 
the waves launched in one of the cones. The phases and amplitudes 
of all the reflected and transmitted waves (both of which groups have 
various modes) are determined, together with the field and dispersion 
dependence inside the variable section. 


621.372.829 : 538.56 
EXPERIMENTAL INVESTIGATION OF THE EFFICIENCY 
3524 OF A HELIX WAVEGUIDE. 
G.A.Silenok, A.K.Berezin, P.M.Zeidlits and A.M.Nekrashevich. 
Zh. tekh. Fiz., Vol. 29, No. 8, 946-53 (Aug., 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics (New 
York), Vol. 4, No. 8, 861-7 (Feb., 1960). 

The frequency dependence of the efficiency was determined in 
the range 150-800 Mc/s. The results of measurements are in 
agreement with theoretical calculations for the case in which the 
helix is assumed to be an infinitely thin cylinder which conducts 
only in the direction of the windings (sheath model). An investi- 
gation was also made of the effect of the helix wire thickness on 
system efficiency. The experimental method and equipment are 
described. 


621.372.829 : 538.56 

3525 DETERMINATION OF THE DISPERSION RELATION FOR 

WAVEGUIDES WITH HELICES. 
A.K.Berezin, P.M.Zeidlits, A.M.Nekrashevich and G.A.Silenok. 
Zh. tekh. Fiz., Vol. 29, No. 7, 808-14 (July, 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics (New York), 
Vol. 4, No. 7,730-35 (Jan., 1960). 

Experimental measurements of the dispersion relation are des- 
cribed and the results are compared with theory. The dependence of 
the dispersion on the thickness of the helix was investigated. The 
measurements were carried out between 150 and 800 Mc/s. The 
relative error in the measurements was 1.5% at the high frequencies, 
and up to 4.5% at the low frequencies. 


621.372.829 : 538.56 

3526 EXPERIMENTAL INVESTIGATION OF THE DISPERSION 

RELATION OF A WAVEGUIDE WITH A CROSS-WOUND 
HELIX. 
A.K.Berezin, P.M.Zeidlits, A.M.Nekrashevich and I. P.Skoblik. 
Zh. tekh. Fiz., Vol. 29, No. 7, 815-18 (July, 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics (New York), 
Vol. 4, No. 7, 736-39 (Jan., 1960). 

Reports the use of the perturbation method for investigating the 
dispersion. It was established experimentally that in a slow-wave 
structure of this kind four waves are propagated; each wave is 
characterized by a different phase velocity. Measurements were 
made of the dispersions of three of these waves as function of guide 
geometry and of frequency in the range 150 - 800 Mc/s. 


621.372.83 
3527 MICROWAVE COMPONENTS FOR THE 4 Gc/s RANGE. 
H.Carl, W.Crone, C.Heck and M.Muller. 
S.E.L. Nachr., Vol. 7, No. 3, 140-50 (1959). In German. 

This is a brief discussion of a number of microwave components 
such as waveguide aerial feeders, various channel dropping and 
branching filters, and a number of ferrite devices. Typical perform- 
ance figures and curves are also given. A.E.Karbowiak 


621.372.831 
3528 A METHOD FOR THE EVALUATION OF EQUIVALENT 
CIRCUIT PARAMETERS OF AN ASYMMETRIC WAVE- 
GUIDE JUNCTION. J.K Sinha. 
Proc. Instn Elect. Engrs, Monogr. 381, publ. May, 1960, 6 pp. 
To be republished in Part C. 
As an alternative to the variational method of obtaining the 
equivalent circuit parameters of an asymmetric waveguide junction, 
the system is solved by considering that only the first few evanescent 
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modes are excited at the junction. The circuit parameters thus ob- 
tained agree very well with those obtained experimentally. The 
limitations of such a procedure are discussed. 


621.372.831.1 : 538.56 
3529 TETRAHEDRAL JUNCTION. 
J.A.Weiss. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 168S-169S (May, 1960). 

The term tetrahedra! junction refers to a class of waveguide 
junctions having the symmetry properties of a tetrahedron, and 
loaded by a ferrite rod magnetized axially. The structure possesses 
a combination of properties which make it suitable as a gyrator or 
switch and, with appropriate modifications, as an isolator or circula- 
tor. It exhibits characteristically low dissipative loss, high mechani - 
cal symmetry, and moderate band width. A first attempt to construct 
a simple theoretical model has yielded a correlation with the most 
conspicuous observed properties of the junction. 


621.372.831.1 : 621.318.12 
HYPERFREQUENCY FERRITE WAVEGUIDE-COM PONENTS 
PRODUCTION. See Abstr. 3461 


621.372.831.4 
3530 ELLIPTIC WAVEGUIDE WINDOWS. DESIGN OF 
RESONANT TYPES. R.V.Harrowell. 
Electronic Technol., Vol. 37, No. 4, 163-6 (April, 1960). 

An empirical approach to the problem of designing elliptic reson- 
ant windows for rectangular waveguide is described; it is based on 
Slater's treatment of rectangular windows. Resonant frequencies 
are predicted with a maximum error of about 4 . A modification to 
Slater's equation is introduced to allow for the solid dielectric used 
in most windows. The modification is in the form of a thickness- 
dependent dielectric function to replace the bare dielectric constant 
in this equation. The function is linear over the measured range of 
thickness (0.030 to 0.070 in.) and it is shown plotted for two dielectrics, 
Kodial glass and Sintox alumina. An outline of the procedure for 
designing a window is followed by a description of the experimental 
method used. 


621.372.832.43 
3531 DIRECTIONAL COUPLERS WITH THE WAVEGUIDES 
PERPENDICULAR TO EACH OTHER. J.Horak. 
Slaboproudy Obzor, Vol. 21, No. 2, 72-8 (1960). In Slovak. 

The system considered consists of a rectangular waveguide 
propagating the TE,, - wave and a branch waveguide. The latter 
waveguide is coupled to the main guide by means of a hole and is 
terminated with a matching impedance. Three types of coupling hole 
are considered : circular, narrow slots and crossed slots. On the 
basis of the Bethe theory, formulae for coupling losses and direc- 
tivity of the system with the three types of the hole are derived. The 
formulae take into account resonance of the coupling hole and finite 
thickness of the waveguide walls. A set of directional couplers was 
designed on the basis of the formulae, so that the theory could be 
checked experimentally. Agreement between experiment and theory 
satisfactory. R.S.Sidorowicz 


621.372.832.43 
3532 SOME PROPERTIES OF TRAVELLING- WAVE 
RESONANCE. J.R.G.Twisleton. 
Proc. Instn Elect. Engrs, Paper 3031 E, publ. Oct., 1959. (Vol. 107B, 
108-18). 
Republication, with discussion, of the paper abstracted in Abstr. 
281 Of 1960. 


OSCILLATORS . PULSE GENERATORS 


621.373.1 
3533 SOME TECHNICAL APPLICATIONS OF HIGH-POWER 
ULTRASONIC APPARATUS. H.J.Golimick. 
Elektron.Rdsch., Vol. 13, No. 12, 435-7 (Dec., 1959). In German. 


621.373.1 
3534 PROPOSED FEASIBILITY STUDY OF FREQUENCY 
SHIFT IN SEALED ATOMIC BEAM FREQUENCY 
STANDARDS. F.H.Reder. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1656-7 (Sept., 1959). 
A sealed-beam (Cs) frequency standard showed an appreciable 
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drift in frequency (total of 2.2 parts in 10”) after about 8000 hours 
use. At the same time the signal/noise ratio deteriorated due to 
loss of vacuum. After restoring the vacuum, operation was normal. 
It is proposed to study the cause of the frequency shift so as to 
guard against its recurrence. K.W.Plessner 


621.373.33 
A TRANSISTORIZED COINCIDENCE UNIT WITH 

3535 NANOSECOND RESOLUTION. R.V.Gasstrom. 

Proc. Instn Elect. Engrs, Paper 3113 E, [International Convention 
on Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl.16, 834-9, 840-2 (1959). 

The coincidence unit consists of a pulse equalizer for each 
channel, a pulse discriminator and a stabilized power supply. The 
design follows the general principles used with thermionic valves 
but only semiconductor devices are incorporated. The weight and 
temperature coefficient are much reduced without loss of performance. 

A.E.1. Research Laboratory 


621.373.4 
INFLUENCE OF THE GRID CURRENT ON THE 

3536 OSCILLATIONS OF A TRIODE. 
L.Sideriades and J.Bitoun. 
Onde elect., Vol. 39, 810-15 (Oct., 1959). In French. 

The effect of grid current can be represented by the following 
additional circuit elements: (i) a low resistance in series with 
the self-inductance of the grid circuit; (ii) a low capacitance in 
parallel with the same inductance. A.H.W.Beck 


621.373.421.11 : 538.5 
3537 PARAMETRIC EXCITATION OF HARMONIC OSCIL- 
LATIONS IN A LINEAR OSCILLATING CIRCUIT WHOSE 
PARAMETERS CHANGE WITH TIME IN NONPERIODIC FASHION. 
P.G.Gorodetskii. 
Zh, tekh. Fiz., Vol. 29, No. 5, 580-3 (May, 1959). In Russian. 
English translation of article in: Soviet Physics—Technical Physics 
(New York), Vol. 4, No. 5, 517-20 ‘Nov., 1959). 
It is shown that it is possible for harmonic oscillations of the 
current to be produced in the circuit. 


621.373.421.14 : 538.56 
8 THEORY AND APPLICATION OF DIPOLAR FERRITE 

3538 = =MODES. W.H.Steier and P.D.Coleman. 
J. appl. Phys., Suppl.to Vol. 31, No. 5, 995-1008 (May, 1960). 

Experimental verification at X and K band of theoretical cal- 
culations on the magnetodynamic resonant modes of a ferrite rod 
between parallel conducting sheets is reported. Critically coupled 
mode Q's as high as 1100 have been measured. The characteristic 
equation includes propagation effects and dipolar coupling between 
electron spins. Mode charts for the symmetric modes are displayed 
for biasing fields from 3 to 20 kOe and for frequencies from 4 to 
50 Mc/s for both Ferramic R-1 and polycrystalline YIG. The modes 
have been experimentally observed in the range of 10 and 20 kMc/s. 
Comparison of theoretical and experimental data is made in these 
bands for both R-1 and YIG. The variation of the observed loaded 
Q with biasing magnetic field is described. The advantages that 
these modes possess over the magnetostatic modes for microwave 
engineering applications are pointed out. These include: (a) relati- 
vely high Q; (b) ability to critically couple; and (c) sample size is 
comparable to the wavelength. 


621.373.431 : 621.397.332 

SYNCHRONIZING TWO SINUSOIDAL VOLTAGES OF NEARLY 
EQUAL FREQUENCY FOR SCANNING PICTURE TUBES. 

See Abstr. 3151 
621.373.444 : 621.397.335 
COLOUR-BAR GENERATOR FOR THE N.T.S.C. SYSTEM. 
See Abstr. 3152 
621.373.5 
THE DESIGN OF TRANSISTOR BLOCKING 
3539 OSCILLATORS. P.Norman and E.J.E.Smith. 
Proc. Instn Elect. Engrs Paper 3013 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1251-9, 1289-91 (1959). 

The basic circuit operation of the monostable transistor blocking 
oscillator using transformer inductance pulse-width control and a 
shunt load is described, and it is shown how this operation may be 
divided into phases convenient for analysis. The rise time and trig- 
gering are discussed. A formula for the pulse width is derived and 
a simple method of making this width accurate is given. It is ahown 
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how the recovery time may be calculated, and how the basic circuit 
may be modified to reduce the recovery time, thereby obtaining a 
space/mark ratio of the output pulses at least as low as unity if re- 
quired, without exceeding the peak collector voltage of the transistor. 
An illustrative blocki.g-oscillator design is described and its mea- 
sured output waveform given, enabling a comparison with the calcu- 
lated output to be made. 


621.373.5 
A TRANSISTOR-REGULATED D.C.—D.C. CONVERTER. 
3540 A. Tailleur. 
Onde elect., Vol. 39, 795-801 (Oct., 1959). In French. 

Describes and discusses regulators capable of high power 
operation at 80% overall efficiency. The regulation is 0.1% for 
either a + 10% change in input voltage or a change in load from zero 
to maximum. Internally generated ripple is 0.25% peak to peak. An 
oscillator, frequency-controlled by an error signal derived from the 
cutput voltage, drives a pair of transistors, in push-pull, switching 
the d.c. input into a balanced transformer. The two halves of the 
secondary feed a pair of opposed Windings on a saturable core of 
rectangular-hysteresis material, and the opposite ends of these 
windings are connected through rectifiers and a common low-pass 
filter into the load. The input to the filter is shown to consist of 
unidirectional square waves whose amplitude is inversely proportional 
to the frequency. Details are given of one embodiment having an 
output of 5A at 20V. T.H.D.Attewell 


621.373.5 : 628.385.6 
3541 TRANSISTORIZED POWER SUPPLIES FOR 
TRAVELLING-WAVE TUBES, CATHODE-RAY TUBES 
AND KLYSTRONS. A.Gowthorpe and P.Jefferson. 
Proc. Instn Elect. Engrs, Paper 3093 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106 B, Suppl. 18, 1325-33, 1334-8 (1959). 

A travelling-wave tube requires stable h.t. and e.h.t. supplies, 
and, in some applications, stable solenoid focusing and d.c. heater 
supplies. These may have to be derived from a low-voltage d.c. 
source, such as a battery, having a wide variation in output voltage. 
Heater and variable h.t. and e.h.t. supplies of adequate stability, 
small size and high efficiency can conveniently be obtained using 
transistorized d.c./d.c. convertors preceded by a voltage regulator. 
At low powers the voltage regulator may be of the simple series 
type, but for high output powers a regulator operating in the switched 
mode is preferable. This method is capable of development to con- 
trol power outputs of 200 or 300 watts with an accuracy of + }% and 
should prove an attractive way of providing regulated solenoid power 
for electromagnetically focused travelling-wave tubes where an un- 
regulated supply in inadequate. The operation of d.c./d.c. conver- 
tors is discussed, with particular attention to means of stabilization 
and the provision of a wide range of output-voltage variation. Typi- 
cal supply systems using these circuits are briefly described. The 
work on these has been primarily directed towards providing power 
for travelling-wave tubes, but similar systems are equally suitable 
for many other devices such as cathode-ray tubes, klystrons, etc. 


621.373.52 : 621.327.534.15 
3542 TRANSISTORIZED INVERTERS FOR FLUORESCENT 
LIGHTS. L.J.Gardner. 
Electronics, Vol. 33, No. 6, 58-9 (Feb. 5, 1960). 
An inverter working at 1250 c/s to operate a 40 W fluorescent 
light from 24 V d.c. battery is described. The units are for 
installation in railway passenger coaches. 


621.373 .52 
3543 TRANSFLUXOR OSCILLATOR GIVES DRIFT- FREE 
OUTPUT. R.J.Sherin. 
Electronics, Vol. 33, No. 10, 48-9 (March 4, 1960). 

In the circuits described, the small aperture of the transfluxor 
provides magnetic coupling between two transistors to form a multi- 
vibrator, and the frequency control signal is applied to the large 
aperture. The transfluxor oscillator, unlike servomotor controlled 
oscillators, is stabilized against cumulative drift by a threshold 
effect after removal of the control signal. R.C.Kell 


621.373.52 : 621.314.5 
3544 DESIGN OF d.c. - d.c. PUSH-PULL TRANSISTOR 
CONVERTORS. T.Kornopiuski. 
Proc. Instn Elect. Engrs, Paper 2969 E [International Convention on 
Transistors and Associated Semiconductor Devices, May 1959] 
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Vol. 106 B, Suppl. 16, 740-5, 746-7 (1959). 
Republication, with discussion, of the paper abstracted in Abstr. 
3613 (1959). 


621.373.52 : 621.397.611 
A PRECISION TRANSISTORIZED TELEVISION 
3545 WAVE-FORM AND PATTERN GENERATOR. 

J.Schaffer and D.W. Furby. 
Proc. Instn Elect. Engrs, Paper 2959 E, [International Convention on 
Transistors and Associated Semiconductor Devices, May,1959] 
Vol. 106B, Suppl. 18, 1260-6, 1289-91 (1959). 

Republication, with discussion, of the paper abstracted in Abstr. 
3607 (1959). 


621.373.52 : 621.314.5 

3546 TRANSISTOR CONVERTORS FOR THE GENERATION 

OF HIGH-VOLTAGE LOW-CURRENT D.C. SUPPLIES. 
C.J.Yarrow. 
Proc. Instn Elect. Engrs, Paper 2929 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1320-4, 1334-8 (1959). 

Republication, with discussion, of the paper abstracted in 

Abstr. 2932 (1959). 


621.373.52 : 621.314.5 

3547 APPLICATION OF TRANSISTORS TO D.C./D.C. 
CONVERTORS. G.GAvis. 
Proc. Instn Elect. Engrs, Paper 2924 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1346-53, 1394 (1959). 
Republication, with discussion, of the paper abstracted in 

Abstr. 2672 (1959). 


621.373.52 : 621.314.5 
354g PRACTICAL DESIGN PROBLEMS IN TRANSISTOR 
D.C./D.C. CONVERTORS AND D.C./A.C. INVERTERS. 
T.D.Towers. 
Proc. Instn Elect. Engrs, Paper 2984 E [International Convention on 
Transistors and Associated Semiconductor Devices, May 1959] 
Vol. 106B, Suppl. 18, 1373-83, 1394 (1959). 

The paper first examines the general principles of the operation 
of transistor d.c./d.c. convertors and d.c./a.c. inverters, and 
reviews progress in the circuit design of such equipment. It then 
outlines the major practical problems encountered in this application 
of transistors, classifying them into two categories, namely 
(a) problems (such as the limitation of maximum power dissipation) 
which are fundamental to the transistor as a device, and which can 
be met only by improvement in the performance characteristics of 
the transistor; (b) problems (such as the destructive transients due 
to transformer leakage inductance) which can be solved or alleviated 
by careful design of equipment using currently available transistors. 
The paper then deals with each of these problems. It examines the 
material factors of each case and discusses the various means which 
can be adopted to deal with them. 


621.373.531.1 
3549 INSURING STABILITY IN TIME DELAY MULTIVIBRA- 
TORS. P.E.Harris. 
Electronics, Vol. 33, No, 15, 73 (April 8, 1960). 
Silicon and Zener diodes are used to improve the performance 
of a conventional germanium -transistor circuit. The timing net- 
work is isolated during the timing interval. 


PULSE CIRCUITS . DIGITAL CIRCUITS 
SWITCHING CIRCUITS 


621.374.3 
3550 THE ANODE-CATHODE FOLLOWER. 
C.H.Vincent and D.Kaine. 
Electronic Engng, Vol. 32, 242-4 (April, 1960). 

A simple new circuit is described, referred to as an anode- 
cathode follower, which inverts negative pulses and enables the 
resulting positive pulses to be fed into a low-impedance load with a 
gain very close to unity. A unit incorporating this circuit is 
described. It is designed to transmit pulses of up to 50V amplitude 
into a 100 Q load and includes modifications which enable either 
positive or negative inputs and positive or negative outputs to be 
selected by a switch. 
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621.374.3 
3551 COMPARATIVE PERFORMANCE OF SATURATING 
AND CURRENT-CLAMPED HIGH FREQUENCY PULSE 
CIRCUITS. V.P.Mathis, H.Raillard and J.J.Suran. 
Semiconductor Prod., Vol. 3, No. 2, 35-40 (Feb., 1960). 

The relative performance of saturating and current-clamped 
flip-flops are compared with regard to such properties as stability, 
loading capability pulse repetition frequency, trigger energy reyuire- 
ment and pulse propagation time. It is shown both theoretically and 
experimentally that the two-terminal driving-point resistance charac - 
teristics of the saturating and current-clamped circuits are virtually 
identical and hence the static properties, e.g. stability and loading 
capability, are the same for most practical purposes. The saturating 
circuit has a small advantage insofar as its collector-to-emitter 
voltage drop, when conducting, is approximately one-half volt less 
than for the clamped circuit, and consequently the saturating circuit 
may be loaded a little more. The clamped circuit is advantageous in 
dynamic performance only when the minority-carrier storage factor 
of the clamping diode is less than the storage factor of the transistor. 
Using clamping diodes of the S347G and S555G types, the clamped 


circuit is definitely superior in dynamic performance to the saturating 


circuit when transistors of the 2N428 class are used. However, the 
clamped circuit shows little or no advantages when the 2N501 tran- 
sistor is employed. 


621.374.3 
3552 AN ANALYSIS OF THE DRIVING OF MONOSTABLE 
PULSE GENERATORS. V.V.Grigorin-Ryabov. 
Radiotekhnika, Vol. 15, No. 2, 58-66 (Feb., 1960). In Russian. 

It is considered that the mechanism by which a circuit of this 
type trips has been sufficiently well studied but the preceding pro- 
cess during which the circuit is prepared for tripping has received 
scant attention. A graphical method is used previously developed 
by the author for analysing nonlinear 4-pole circuits. It is verified 
that certain zones exist within whose limits the amplitude of the 
driving voltage can be chosen. Relationships are derived for the 
minimum steepness of the front of the driving voltage and the opti- 
mum value of the internal resistance of the source of driving voltage. 
Account is also taken of the effect of the capacitive divider sometimes 
used at the input to this kind of circuit. 8.C.Dunn 


621.374.3 
3553 PULSE CIRCUITS. 
G.B.B.Chaplin. 
Proc. Instn Elect. Engrs, Paper 3117E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1208-10, 1289-91 (1959). 

Transistors can pass large currents at very low voltages and 
can be switched by voltages less than 1 V. Brief descriptions are 
given of a circuit for producing a linear rise of magnet current to 
50 A to deflect 1 usec electron bursts, a high-frequency binary 
scaler, a pulse amplitude discriminator, a computer element and 
a 1 musec pulse generator. W.G.Stripp 


621.374.32 : 621.3.011.1 
NEW CONTRIBUTION TO THE TRANSIENT SKIN EFFECT 
CALCULUS. See Abstr. 3242 


621.374.32 

3554 RADIOACTIVE TRACERS FIND JET FUEL FLOW 

RATES. J.D.Keys and G.E.Alexander. 
Electronics, Vol. 33, No. 8, 58-9 (Feb. 19, 1960). 

Outlines a timing arrangement in which the output of a fixed- 
frequency oscillator is gated into a scaler during the interval be- 
tween an initiating pulse and the arrival of a burst of pulses from a 
Geiger counter. Mechanical start and stop signals may also be used. 


Details of the gate circuits are given. T.H.D.Attewell 
621.374.32 
DIGITAL RECORDER OF PULSE-TIME SIGNALS. 


_ V.L.Slavinskii. 
Priborostroenie, 1959, No. 3, (March). In Russian. English 
translation in: Instrum. Constr., 1959, No. 3, 5-7 (March). 

The recorder accepts information in the form of pulse-width 
modulation and converts it to digital data. These are then typed 
out on tape. Multipoint recording may be obtained. The required 
accuracy, resolution and decoding are considered in some detail 
and the appropriate equipment is described. 
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621.374.32 : 621,317.39 
HIGH SPEED MEASUREMENT OF PRESSURE 
UTILIZING TRANSISTORIZED BUFFER CORE MEMORY. 


entation Conference Paper, 


3556 


8.Reiss. 
A.LE.E. Analog and Digital Instrum 
p. 238-47. See Abstr. 3875 (1959). 
A pneumatic system samples and itizes process pressures 
up to 300 lb/in® with an accuracy of 0.05% of the range and stores 
them so as to permit random access or slow- or high-speed readout. 
The pressures are each admitted to one side of one of a set of limp 
comparators, the other sides of which are commonned to 
a sweep pressure generated by a sonic orifice. The sweep pressure 
is used to generate a series of pulses by measuring it in a capsule 
which causes a film to be moved by a servomotor: the output of 
these pulses is gated for each pressure by a contact in the corres- 
ponding comparator. The pulse trains give a measure of the various 
pressures and are passed to the corresponding stores. 
G.A.Montgomerie 


621.374.32 : 537.7 
3557 EVALUATION OF APPROXIMATE METHODS OF 
APPLYING BINARY SCALE FACTORS IN PULSE- 
COUNTING SYSTEMS OF MEASUREMENT. 
W.T.Bane and M.P. Atkinson. 
Brit. J. appl. Phys., Vol. 10, No. 3, 124-31 (March, 1959). 

An approximate system, which forms the basis of a series of 
developed systems, is described. The errors involved are 
discussed. The effects producing the errors are not arithmetic, and 
complete proofs are lacking for some of the expressions, which, 
however, have been checked over the first part of their range. 


621.374.32 
3558 FAST COUNTING CIRCUITS USING TRANSISTORS. 
M.Combier and J.Mey. 
Onde elect., Vol. 38, 629-32 (Aug.-Sept., 1958). In French. 
Describes two pulse counting circuits, the first a decade using 


.commercially available h.f. junction transistors and capable of 


counting rates up to 1.6 Mc/s. The second is a flip-flop employing 
surface-barrier transistors with an intrinsic resolving time of 
0.02 us and which can be used for periodic counting at up to 20 Mc/s. 


621.374.32 
3559 | 4 COMBINED COUNTER AND DECODER USING TRAN- 
SISTORS AND MAGNETIC CORES. 
W.A.£.Loughhead, A.Kaposi, G.A. Matthews and J.A.Woodward 
Proc. Instn Elect. Engrs, Paper 2908 £ [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959], 
Vol. 106B, Suppl. 18, 1244-50, 1289-91 (1959). 
Republication, with discussion, of the paper abstracted in 
Abstr. 2941 (1959) 


621.374 .32 

3560 A HIGH-SPEED BINARY COUNTER BASED ON FRE- 

QUENCY SCRIPT TECHNIQUES. V.Met. 
Proc. Inst. Radio Engrs, Vol. 48, No. 2, 243-4 (Feb., 1960). 

A combination of a bistable oscillator and a balanced modulator, 
representing a flip-flop for frequency script, is described. Bandpass 
filters are used to distinguish between binary steps for a frequency 
script, instead of biased diodes commonly employed for pulse/no- 
pulse scripts. The system described can work with a minimum in- 
struction time of 7 musec. Requirements are indicated for opera - 
tion with 1 myusec pulse as a goal. A. Reiss 


621.374.32 : 681.142 
PROCEEDINGS OF THE WESTERN JOINT COMPUTER 


3961 CONFERENCE. 
New York: American Institute of Electrical Engineers (March, 1959) 
244 pp. 


For abstracts of some of the papers presented at the above 
Conference see Abstr. 7305, 7321-3, 7325, 7715-17 (1959); °11, 
322-6, 329, 330-1, 378, 55)-9, 561-), 565-7, 570-81, 564-5, 592-_, 
602 (196v). 


621.374.32 
3562 AN EIGHT DIGIT WORD GENERATOR USING SURFACE 
BARRIER TRANSISTORS AND DIRECT COUPLED 
TECHNIQUE. I-11. P.L.Owen and T.R.H.Sizer. 
Electronic Engng, Vol. 32, 134-8 (March); Vol. 32, 212-17 (April, 1960). 
Describes a binary word generator built as a piece of test equip- 
ment for the subsequent development of digital computer elements. 
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A brief explanation is given of serial and parallel operation leading 
to the conception of serial word representation and thus the need for 
a word generator as a basic tool in this kind of work. A simple word 
generator is then described together with a definition of logical 
symbols used in the diagrams. A description of the direct coupled 
technique using surface-barrier transistors is given, followed by a 
section on transistorized logical elements and a detailed description 
of the equipment. A review of the limiting conditions of the tech- 
nique is given. The conception of the transistor as a logical switch 
is introduced in an appendix and it is shown that, in the case of a 
p-n-p device there is a relation between the speed of operation, the 
hole storage in the base region and the degree of saturation. It is 
emphasized, however, that this relationship is discussed only far 
enough to show that a fast switching speed is possible without control 
of saturation conditions provided certain types of transistor are used 
such as the surface barrier SB240 or the micro-alloy MA393. 


621.374.32 

3563 HIGH SPEED TRACK SELECTION FOR A MAGNETIC 

DRUM STORE. A.D.Bogth. 
Electronic Engng, Vol. 32, 209-11 (April, 1960). 

A short account is given of the methods which have been adopted 
for the selection of tracks on a magnetic drum store. This is 
followed by a discussion of two conventional transistor head-switches 
and finally by a description of a new head switch which uses a single 
symmetrical transistor and which has the advantage of not injecting 
a large transient into head and amplifier at the instant of switching. 


621.374.32 : 621.318.12 : 538 
DEVELOPMENT OF HIGH-SPEED COINCIDENT 


7 CURRENT MEMORY CORES. B.R.Eichbaum. 


J. appl. Phys., Suppl. to Vol. 31, No. 5, 117S-118S (May, 1960). 

In present day large computers the memory cycle is of the order 
of 8 usec requiring memory cores to switch in 1.5 psec with a full 
select drive of approximately 0.7 A. Memory cores used in such a 
computer can be fabricated from a MgO: MnO - Fe,0O, ferrite 
material. Using the same ferrite material, memory cores have 
been developed which have a switching speed of 0.4 psec with a full 


select drive of approximately 1.0 A. The procedure used to develop 
these high-speed coincident current memory elements is described. 
The drive current is reduced to approximately 0.7 A when partial 
substitutions of CaO and Cr,O, are made for MgO and Fe,O, 
respectively in the MgO MnO - Fe,O, core composition. 


621.374.32 : 621.318.12 
3565 EXPANDABLE RANDOM ACCESS MEMORIES. 
G.E.Lund and D.R.Faulis. 
Electronics, Vol. 33, No. 11, 164-6 (March 11, 1960). 

The general organization of, and some of the detailed circuits 
for, a ferrite-core memory system are described. The configura- 
tion of the memory is of the type known as linear, and this permits 
the expansion of the memory capacity by the addition of further 
matrix planes together with their associated word-addressing 
circuits. (In the linear, or word-organized system, all the digits 
of one word are addressed by a single wire, the individual digits 


being also addressed by a set of wires at right angles to the word 
wires). G.H.Stearman 


621.374.32 : 621.318.1 : 538 
3566 MINIATURE MEMORY PLANES FOR EXTREME 
ENVIRONMENTAL CONDITIONS. 
R.Straley, A.Heuer, B.Kane and G. Tkach. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 126S-128S (May, 1960). 

Two serious limitation of present memory systems by using 
ferrite cores have been their relative bulk and narrow operating 
temperature range. A marked reduction in size has been achieved 
by use of a "continuous wire" method of inserting drive lines through 
memory planes and then folding the planes. This method eliminates 
the conventional frames and all solder connections between planes. 
By greatly reducing the number of solder connections the new method 
increases reliability and facitates assembly of stacked memory 
planes. A typical folded stack of memory planes occupies as little 
as 2% of the volume of its conventional counterpart. The new mini- 
ature memory stacks perform as well as conventional units. The 
development of ferrite memory cores operable at ambients as high 
as 85°, 100°, and 125°C (together with the greatly reduced volume of 
the memory stack) allows operation under extreme environmental 
conditions with a minimum of space and power requirements. The 
folded memory planes are packaged with a heating element and 
control circuit which maintain the temperature of the cores at the 
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maximum ambient. A tested prototype of twelve 16 < 16 memory 
planes, along with the heating element and control circuit, measures 
2 in. x 2$ in. < 2} in. and has been successfully operated in the 
temperature range ~55° to + 125°C. Ferrite cores have been per- 
fected of both the "fast" relatively high drive and relatively "slow" 
lower drive type. They are Mg-Mn ferrites with possible minor 
additions of other bivalent oxides. 


621.374.32 
3567 4 SMALL HIGH-SPEED TRANSISTOR AND FERRITE- 
CORE MEMORY SYSTEM. 

V.L.Shafer, Jr, W.N.Toy and H.F.Priebe, Jr. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 763-9 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

Describes the design and operation of a 400-bit memory for use 
in a time-division electronic switching system. 


621.374.32 : 681.142 
3566 A TRANSISTOR-OPERATED MAGNETIC -CORE 
MEMORY. 
8.Takada, Y.Onishi, H.Majima, F.Ando, S.Shimada and Y.Itachida. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 42, No. 11, 1057-64 
(Nov., 1959). In Japanese. 

The memory has a capacity of 1000 30-bit words and uses 
30000 1.75 mm cores arranged in 30 planes. The memory cycle 
time is 8 usec. The core matrix requires a full driving current of 
640 mA and has a turnover voltage of 100 mV and a switching time 
of 1.3 usec. The memory drive currents are produced by parallel 
switching transistors (TA11B) and the desired memory location is 
selected by pulse transformer-diode matrices. Details are given 
of the various associated circuits and of the means adopted for tem- 
perature compensation. A specially built memory-test system is 
described. This has shown that any principal parameter, such as 
driving current, supply voltage, etc, cah be varied by more than 
+ 10% from its nominal value without causing an error. The equip- 
ment has proved very reliable in operation for more than 6 months, 
and no defective transistors or magnetic cores have been found. 
See also following abstr. A. Wilkinson 


621.374.32 : 681.142 
3569 30 000-BITS MAGNETIC CORE MATRIX MEMORY. 
K.Nagamori, T.Ishidate and K. Tachikawa. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 42, No. 11, 1064-8 
(Nov., 1959). In Japanese. 

Describes an experimental model similar to that described in 
the preceding abstr. but using S-4 type cores made by the General 
Ceramics Corpn. The core matrix is operated at 35 C in a tempe- 
rature-regulated chamber, and requires a driving current of 660 mA. 
Valves are used only in the high-level driving circuits. Low-level 
circuits such as Z-drivers, sense amplifiers, address and informa- 
tion registers,and other control cireuitsare completely transistor - 
ized. The net access time of the equipment is 10 usec, but an extra 
40 usec is required for serial-parallel conversion of the words, 
which consist of 6 serial characters of 5 parallel bits each. 

A. Wilkinson 


621.374.32 : 681.142 
3570 4 TWO DIMENSIONAL FERRITE-CORE MEMORY. 
M.M.Farooqui, S.P.Srivastava and R.N.Neogi. 

Proc. Indian Acad. Sci. A, Vol. 45, No. 4, 240-52 (April, 1957). 

Describes a two-dimensional matrix memory using ferrite 
cores. A unit consisting of 100 words of 11 binary digits each has 
been constructed for parallel operation. The word drive is from a 
biased switch-core matrix, while the digit drive makes use of pulse 
transformers. Logic and circuit techniques enable high discrimin- 
ation between wanted and unwanted signals. A semi-automatic method 
for testing the memory cores is also described. 


621.374.32 : 681.142 
3571 HIGH-SPEED HIGH-CAPACITY PHOTOGRAPHIC 
MEMORY. C.A.Lovell. 
Eastern Joint Computer Conference Paper, p. 34-8. 

This non-erasable digital store employs a high-resolution c.r.t. 
as a flying-spot scanner which reads photoelectrically information 
that is permanently stored on photographic plates. New plates are 
recorded by the same equipment with the photocells removed and 
replaced by unexposed film. The c.r.t. face is focused by 76 
separate lenses on to an equal number of information areas, and 
the spot may be deflected to any point in a 256 < 256 array within 
the area. Each area then supplies 1 bit of a 76-bit word. Exact 
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spot location is achieved by a digital servosystem whose input is 
the store address and whose feedback is derived from a special set 
of 16 coded plates. The store has a random access time of 4-5 us 
per 76 bit word and a capacity of 65536 words. It is thus comparable 
in capacity with magnetic tape and in speed with magnetic -core 
storage. Possible applications of such a store include dictionary 
storage for machine translation, air-and city-traffic control, 
storage of computing sub-routines and the conversion of single- 
address computers to 2-or 3-address operation. 

G.H.Stearman 


621.374.32 : 621.318.12 : 539.2 : 538.2 
A NEW APPROACH TO HIGH-SPEED STORAGE—LOW FLUX 
DENSITY MATERIALS. See Abstr. 3460 


621.374.32 : 621.357.7 : 621.318.12 : 541.13 : 538 
ELECTRODEPOSITED MEMORY ELEMENTS FOR A 
NONDESTRUCTIVE MEMORY. See Abstr. 3459 


621.374.32 : 621.318.12 : 538 
FERRITE FILMS — NEW LOGIC AND STORAGE DEVICES. 
See Abstr. 3458 


621.374.32.538 
3572 NEW MULTI-APERTURE MAGNETIC LOGIC ELEMENT. 
D.R.Bennion. 
J. appl. Phys., Suppl to Vol. 31, No. 5, 129S-130S (May, 1960). 

A new magnetic multi-aperture device (MAD) having general 
logic capability has been designed, constructed, and tested. This 
device can be used for either direct or complementary transfer of 
binary information, depending only on a simple change in wiring. 
AND and OR logic functions can be performed in the interconnecting 
circuitry, which consists only of conducting wire. Significant operating 
tolerances have been exhibited by the new element, which is simpler 
in structure and associated wiring than previous MADs having the 
same logic capability. 


621.374.32 : 621.318.1. : 538.2 : 539.2 
3573 FAST SWITCHING BY DOMAIN WALLS IN FERRITES. 
W.Wiechec and C.M.Kelley. 

J. appl. Phys., Suppl. to Vol. 31, No. 5, 131S-132S (May, 1960). 

Experimental evidence indicates that small grain size is 
associated with faster domain wall switching in ferrite cores. It 
has been shown by Amar psy 224 A of 1958, J. appl. Phys., Vol. 28, 
No. 6, 732-3 (June, 1957)| that small grain size contributed an 
additional energy to the wall energy density o,,. Incorporation of 
this energy into the power equation H.(dM/dt) = AH,’ reveals that the 
loss coefficient decreases more than oy increases, and, therefore, 
faster switching results. A qualitative explanation is given for faster 
switching by domain walls in magnetic materials. The significant 
variables in the switching coefficient equation are "d", T,, K, anda. 
Experimental data show that the switching coefficient is lowered by 
decreasing values of the first three variables. Considerably faster 
switching is predicted when similar cores with grain sizes less than 
one micron are made. 


621.374.32 : 681.142 
3574 IMPULSE SWITCHING OF FERRITES. 
R.E.Mc Mahon. 
Eastern Joint Computer Conference Paper, p. 31-3. 

A new method of using standard square-loop ferrite cores as 
memory elements increases switching speed by using partial 
switching. The effect is to cause switching in a small volume of 
the core material, thus reducing the effective size of the core and 
hence the switching time. The method is to employ drive current 
pulses controlled in duration as well as in amplitude. Curves are 
given relating these parameters to the read and write switching 
times, signal-to-noise ratio and read output amplitude. A 
correspondence of the results with domain-wall theory is suggested 
and it is shown that the system permits greater design flexibility 
and greatly reduces the heating effect at high switching rates. 
Although the associated drive circuits are not yet of sufficient 
speed to allow it, complete memory cycle periods of as little as 
0.1 uw secs. are possible. G.H Stearman 


621.374.32 : 538.2 : 539.2 
3575 EFFECT OF PREVIOUS HISTORY ON SWITCHING RATE 
IN FERRITES. R.W.McKay and K.C.Smith. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 1338-1348 (May, 1960). 
Existing theories of switching of square-loop ferrites indicate 
that the rate of switching is a function of the present state of magneti- 
zation and of the applied field. Experiments are described which 


349 


CIRCUITS Abstr. 3572—3580 


show that the switching rate is also dependent on previous history. 
Two cases have been studied. In the first case, the ferrite was 
partially switched to a predetermined extent by a pulse of variable 
amplitude and then the switching cycle was completed by a pulse of 
fixed amplitude. In the second, the ferrite was brought to the 
remanent state by a pulse of variable amplitude before the switching 
cycle. Changes as great as two to one in switching rate were produced 
by variations of previous treatment. 


621.374.32 : 621,318.12 : 538 

3576 ELASTIC SWITCHING PROPERTIES OF SOME SQUARE 

LOOP MATERIALS IN TOROIDAL STRUCTURES 
W.C .Seelbach and J.R.Kiseda. 
J. appl. Phys., Suppl.to Vol. 31, No. 5, 135S-136S (May, 1960). 

Elastic switching properties of some square loop materials are 

presented and the concept of an elastic switching constant S,,_)is 
introduced. The plot of applied "turn over" field strength versus the 
inverse of the drive width indicates that the inelastic switching con- 
stant for a given material is four to five times greater than the 
elastic switching constant S,,,). The "turn over" field strength is 


defined to be that value of field strength at which inelastic switching 
just starts and therefore is considered to be the upper limiting field 
strength for elastic switching. To a first-order approximation, the 
ratio of Sur) to S,, is shown to be equal to the percentage of the total 
flux capacity of the core that can be switched in an elastic mode of 
operation. S,/,) values for Molybdenum Permalloy ranged from 
0.0374 Oe usec for § mil tapes to 0.0913 Oe usec for } mil tape. 


621.374.32 : 621.318.57 
3577 SOME SWITCHING-CIRCUIT APPLICATIONS OF 
TRANSISTORS AND SATURABLE MAGNETIC CORES. 

V.B.Hulme. 
Proc. Instn Elect. Engrs, Paper 2953 & [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1235-43,1289-91 (1959) 

lication, with discussion, of the paper abstracted in 
Abstr. 3685 (1959). 


621.374.32 
3578 FERRITE —TRANSISTOR UNITS FOR REMOTE CONTROL 
APPARATUS. V.E.Khazatski. 
Priborostroenie, 1959, No. 6 (June). In Russian. English translation 
in: Instrum. Constr., 1959, No. 6, 4-7 (June). 
A brief and general survey of some of the possible uses of 
ferrite cores and transistors in switching circuits. Applications 
mentioned included a ring counter, bistable circuits, a simple 
logical element and a pulse transformer. G.H.Stearman 


621.374.32 
3579 FERRORESONANT SYSTEMS OF CIRCUIT LOGIC 
J.G.Santesmases, M.Alique and J.L.Lioret. 
Proc. Instn Elect. Engrs, Paper 3167 M, publ. March, 1960 (Vol. 107B, 
190-8). 

The logical behaviour of a basic ferroresonant circuit is des- 
cribed. A procedure for obtaining the "and" and “or” fundamental 
circuits through ferroresonant elements is reported. The possibility 
of coupling these fundamental circuits allows the development of a 
ferroresonant system of circuit logic. A ferroresonant inhibit circuit 
as well as the simplification it permits in the logical system are 
studied. The results obtained are described. 


621.374.32 
3580 LOGICAL ELEMENTS BASED ON MAJORITY -DECISION 
PRINCIPLE AND COMPLEXITY OF THEIR CIRCUIT. 
S.Muroga. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 42, No. 11, 993-1000 
(Nov., 1959). In Japanese. 

A logical element of this type is defined as one in which a 
majority of the binary values of its input decides a binary value of 
its output. A mathematical model for such an element is described 
and it is shown that when unequal coupling amplitudes of integra! 
values are assigned to the inputs, the element can represent various 
functions, not only symmetrical but also asymmetrical, according to 
the combination of values of the coupling amplitudes. Though the 
number of these functions is limited for a specified number of input 
variables, even a single element based on the majority-decision 
principle can represent a fairly complex function. A theorem is 
given which specifies the functional forms which can be represented 
by a single element. A switching circuit for a given function with 
such elements has economical advantages because of the few elements 
required and also the high speed of operation due to the small 





Abstr. 3581—3590 SWITCHING 


number of cascaded elements between the input and output. The 
synthesis of such switching circuits is discussed and illustrated by 
examples. In the case of circuits for symmetrical or partially 
symmetrical functions, very few elements are required. 
A.Wilkinson 


621.374.32 
3581 LOGICAL CIRCUITS USING MAGNETIC CORES. 
H.€nomoto and 8.Shirai. 
J. Inst. Zlect. Commun. Engrs Japan, Vol. 42, No. 11, 1069-76 
(Nov., 1959). In Japanese. 

The various types of logical circuit utilizing magnetic cores 
are described and their operation is explained. Driving-pulse 
sources and different methods of winding the cores are also dis- 
cussed. Theoretical analysis gives results in satisfactory agree- 
ment with experiment. Logical circuits using ferrite cores of 
diameter 2 mm have been operated satisfactorily at a recurrénce 
frequency of 250 kc/s. A.Wilkinson 


621 .374.32 
3562 SHIFT REGISTERS CONTAINING TRANSISTORS IN EACH 
STAGE. G.Szarvas. 
Proc. Instn Elect. Engrs, Paper 3129 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] Vol. 
106B, Suppl. 18, 1277-84, 1289-91 (1959). 

After a discussion of the logical requirements several possible 
and practical types of shift registers are considered, e.g. shift regi- 
sters containing blocking oscillators and square-loop ferrite cores 
as memory elements, shift registers containing blocking oscillators 
and short-time memory elements, and shift registers containing 
hook flip-flops and short-time memory elements. The maximum 
trigger frequencies of the types discussed are 200-300 kc/s, and 
usually two stages per digit are required. Possibilities of achieving 
one stage per digit are considered. 


621.374.32 : 621.382 
3583 TRANSISTOR CIRCUITS FOR A DIGITAL 
DIFFERENTIAL ANALYSER. G.C.Rowley. 
Proc. Instn Elect. Engrs Paper, 2993 E [International Convention on 
Transistors and Associated Semiconductor Devices, May,1959] Vol. 
106 B, Suppl. 16,685-7, 698-701 (1959). 

The digital differentia) analyser is a type of computer combining 
digital accuracy with analogue speed and flexibility. Where maximum 
flexibility is required, the organization of a machine of reasonable 
size demands many switching elements, and it seems doubtful whether 
thermionic valves would be sufficiently reliable. Transistors, how- 
ever, offer sufficient reliability to make a design feasible, and the 
paper describes several practical circuits which are used in digital 
differential analysers. 


621.374.32 : 621:382 
THREE TERMINAL GERMANIUM P-N-P-N SWITCHES. 
3584 s.r 


J. Inst. Elect. Commun. Engrs Japan, Vol. 42, No. 12, 1199-203 
(Dec., 1959). In Japanese. 

The construction of these switches is described and shown in 
diagrams, and their electrical properties, which include unique 
negative-resistance characteristics, are discussed in detail. 
Advantages are that the peak voltage can be controlled without 
increasing the current in the "off" state, a low sustaining voltage 
is required and high-speed operation results from the use of a 
thin inner base section. Only a low operating current for the "on" 
state is required. Hence the device should be useful for low-power 
high-speed switching operations. A.Wilkinson 


621.374.32 : 621.395.625.3 
3585 TRANSISTOR CIRCUITS FOR USE WITH MAGNETIC - 
DRUM-CONTROLLED DATA-HANDLING SYSTEMS. 
B.H.Capper and B.Lowe. 
Proc. Instn Elect. Engrs, Paper 2966 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1216-25, 1289-91 (1959). 

Circuit elements are described which have been designed for 
operation at 100 kc/s to perform logical functions associated with a 
magnetic-drum storage and data-handling system. Several types of 
p-n~—p alloy-junction transistor are utilized, and both the saturated 
and unsaturated modes of operation are used. The majority of the 
transistors have a defined minimum current gain of 10 in the common- 
emitter configuration and an a cut-off frequency of 3 Mc/s. Tech- 
niques designed to minimize the hole-storage effect, resulting from 
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oversaturation caused by the non-selection of transistors, have been 
incorporated in the circuits, and simple rules governing the inter- 
connections between separate logic units have been established. 
The circuits discussed are reading and writing amplifiers, track~- 
switching circuits, bistable elements, buffer amplifiers, emitter- 
followers and transistor and diode gates. Individual circuit-elements 
are contained on standard-sized printed cards, each forming com- 
pact plug-in unit assemblies. The interference generated by fault 
conditions and changes in logic state between groups of circuit 
elements comprising a specific logic function is minimized by the 
introduction of filter circuits and the distribution arrangements of 
the power supplies. 

621.374.4 
3566 EFFICIENT HARMONIC GENERATION. 

G.F.Montgomery. 

Proc. Inst. Radio Engrs, Vol. 48, No. 2, 251-2 (Feb., 1960). 

The behaviour of a class-C frequency-multiplier and a simpler 
circuit using a distorting rectifier is compared and it is shown that 
a combination of the two gives a much better efficiency (up to 906 
with real components). A transistor circuit is shown and it is con- 
cluded that if the transistor has appreciable power gain it pays to 
convert most of the input power to d.c. It is also suggested that in 
high-power circuits a vacuum-tube arrangement should be possible 
whose d.c. plate supply and a.c. excitation are both generated by a 
rectifier multiplier. S.C .Dunn 


621.374.4 : 538.56 : 539.2 : 538.27 
3587 HARMONIC GENERATION IN A FERRIMAGNETIC DISK. 
G.E.Bennett. 
J. appl. Phys., Suppl.to Vol. 31, No. 5, 97S-99S (May, 1960). 

A small ferrimagnetic ellipsoid biased to resonance with an 
arbitrarily directed d.c. magnetic field will, in general, produce 
second harmonic components of the magnetization vector in both 
longitudinal and transverse planes — defined relative to the internal 
d.c. field. For an ellipsoid of revolution the theoretical dependence 
upon the direction of magnetization of these and higher harmonic 
components is reported. S-band doubling experiments performed 
on a thin polycrystalline YIG disk mounted in rectangular waveguide 
confirm the theoretical dependence of the two doubling processes 
and the expected linear dependence of conversion efficiency on input 
power. Transverse third and fourth harmonics which were respec - 
tively cubic and quartic functions of the input power have also been 
detected. 


621.374.44 
3588 A STROBOFLASH PULSE SEQUENCE GENERATOR 
FOR THE STUDY OF TURBULENT FLOW IN FLUIDS. 
R.E.King. 
Electronic Engng, Vol. 32, 294-5 (May, 1960). 

A cold-cathode selector tube is used to obtain a train of pulses 
of a given sequence over a wide range of pulse repetition frequencies. 
The output of the sequence generator triggers a stroboflash which 
provides a photographic tndication of the directions and local 
velocities of turbulence in a fluid. 


621.374.44 : 537.52 
3589 MILLIMICROSECOND TRIGGERING OF HIGH VOLTAGE 
SPARK GAPS. G.A.Theophanis. 
Rev. sci. Instrum., Vol. 31, No. 4, 427-32 (April, 1960). 

Pulse transformers often are employed in circuits which are 
used to trigger spark gaps. There are limitations in the use of this 
type of generator when a high degree of accuracy is desired. When 
operating light sources in conjunction with Kerr cell shutters, syn- 
chronization of the light source and shutter must be accomplished 
with a jitter of no more than a few millimicroseconds. Pulse re- 
quirements and spark gap conditions for millimicrosecond triggering 
are defined. Several transformeless trigger pulse generators are 
described. One of these has been used to trigger 50 kV spark gaps 
with jitter times as low as 2 myusec. A number of techniques for 
synchronizing the firing of spark gaps are discussed and some uses 
of these techniques are given. Several methods for pulsing Kerr 
cells using accurately triggered spark gaps also are described. 


621.374.5 : 534.23 
3590 ACOUSTIC ELECTRONIC PULSE EQUIPMENT. 
E.Skudrzyk. 
J.Acoust. Soc. Amer., Vol. 32, No. 5, 565-71 (May, 1960). 
Detailed information is given for the construction of relatively 
simple, efficient pulse equipment. The repetition rate of the pulse 
generator varies between once in 10 sec and 25000 times a sec with 
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a pulse duration from } ysec to 100 msec. Pulses of sinsuoidal 
oscillations may be generated in the frequency range from 50 c/s to 
100 Mc/s. The circuits are free from ringing at frequencies below 
5 Mc/s. The power output for pulses of less than 2 msec duration 
is between 50 and 250 W at frequencies below 10 Mc/s. A thyratron 
stage produces a triggering pulse to activate a monostable multivi- 
brator. The adjustable-width multivibrator pulse passes through a 
cathode follower and furnishes the screen voltage for the output tube. 
If the frequency is below afew Mc/s, the output tube may be used to 
gate a sinusoidal voltage supplied by a standard signal generator. 
But for high power or at high frequencies, the output tube is prefe - 
rably driven as a gated, self-excited oscillator. The receiving 
amplifier may be connected in parallel with the output of the pulse 
generator so that the same transducer can be used as both sound 
projector and microphone. This amplifier limits the large voltage 
of the driving pulse and is capable of full sensitivity immediately 
after this pulse has decayed. Some valuable experiences with 
acoustic transducers are discussed. 


621.374.5 : 681.142 
3591 MAGNETOSTRICTIVE DELAY-LINE STORES 
OPERATING AT 1 Mc/s USING TRANSISTOR 
CIRCUITS. H.A.Showell, C.W.M.Barrow and R.E.Collis. 
Proc. Instn Elect. Engrs, Paper 3045 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106 B, Suppl. 18, 1267-76, 1289-91 (1959). 

Describes two magnetostrictive delay-line stores which have 
been developed for use in data processing. The use of transistors 
has enabled the stores to be constructed in the form of compact 
plug-in units using printed wiring. One delay line has a delay time 
of 100 microsec and the other has a delay of 1 millisec. Both use a 
repetition rate of 1 Mc/s. They therefore store 100 and 1000 binary 
digits, respectively. The lines use Permendur wire to transmit a 
longitudinal stress wave. The 1 millisec line has a temperature- 
compensating device which adjusts the distance between the trans- 
ducer coils in order to keep the delay time constant to within + 1 
microsec over a temperature range of 20°C. The recirculation path 
of the store is provided by a transistor circuit. The small output 
signal from the receiving coil of the line is amplified by a multi- 
stage negative-feedback amplifier. Output pulses from the amplifier 
are shaped by a transistor clipping stage and then lengthened by a 
novel circuit utilizing the hole-storage effect. The output of the 
pulse lengthener is gated by clock pulses. This arrangement permits 
the delay time of the line to vary by 0.6 microsec without affecting 
the timing of the gated pulses. These pulses are lengthened by a 
further hole-storage circuit and they supply an output to external 
circuits via an emitter-follower. The output pulses are of 8 volts 
amplitude and have rise and fall times of 60 millimicrosec. The 
output pulses are also fed via “write” and "erase" gates to the tran- 
sistor amplifier which drives the sending coil of the line. 
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621.375.1 
3592 ON THE PULSE-WISE REPRESENTATION OF AMPLI- 
FIER NOISE. H.Maier-Leibnitz. 
Z. angew. Phys., Vol. 12, No. 3, 97-9 (March, 1960). In German. 
Expressions for noise and signal-to-noise ratio in terms of 
integrals of time functions are developed. For current measurement, 
the significant factor is a time T,, which is an amplifier character - 
istic. For non-white noise this must be modified, while for 
the energy of pulses,a time Tg, approximating to the 
rise-time of the amplifier is used. W.G.Stripp 


621.375.2 : 621.397.331.222 
THE DESIGN OF TELEVISION CAMERA HEAD AMPLI- 
3593 FIERS WITH PARTICULAR REFERENCE TO USE WITH 
VIDICONS. J.Gibbs. 
A.W.A. tech. Rev., Vol. 11, No. 2, 97-105 (1960). 
An expression is derived for the maximum gain—bandwidth 
product of a negative feedback head amplifier. Under these conditians 
the amplifier may be represented by a constant-k filter. Practical 


circuits are analysed and the conditions for mimimum noise discussed. 
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621.375 .221.2 
A DISTRIBUTED AMPLIFIER EMPLOYING TRIODES. 
3594 N_B.Chakrabarti. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1663 (Sept., 1959). 
Mutual inductance between the lines is used to achieve 
directional coupling properties and thus to eliminate circulating 
waves. A.H.W.Beck 


621.375.232.3 
UNITY-GAIN AMPLIFIER OFFERS HIGH STABILITY. 
3595 G.M.Davidson and R.F.Brady. 
Electronics, Vol. 33, No. 9, 66-7 (Feb. 26, 1960). 

Two cathode-follower circuits are studied, each using both 
halves of a 12AT7. It is shown that the gain stability factor 6, taken 
as (dA/A)/(dy/, is much smaller than for conventional cathode- 

W.G.Stripp 


followers. 
621.375.232.3 : 537.7 
TRANSIENT ANALYSIS OF THE WHITE CATHODE 
3596 FOLLOWER. M.Brown. 
Rev. sci. Instrum., “ol. 31, No. 4, 403-9 (April, 1960). 

The White cathode-follower is a two-tube series device that 
provides output impedances of the order cf 5 ohms and transmits 
pulses of either polarity with minimal distortion. A d.c. and tran- 
sient analysis of the White cathode-follower is made, and a typical 
circuit is analysed. The effect on the transient response of varying 
the circuit parameters is discussed. The White cathode-follower 
is compared to the well-known conventional circuit. The White 
circuit may have an advantage in gain—bandwidth over the conven- 
tional one by a factor of five. 


621.375.3 
THE INFLUENCE OF EVEN HARMONICS ON THE 
3597 = PRINCIPAL PARAMETERS OF MAGNETIC AMPLI- 
FIERS, WITH SERIES-CONNECTED LOAD WINDINGS. 
1.Bejan, G.Serban and V.Corlateanu. 
Bull. Inst. Politch. Iasi, Vol. 4(8), No. 3-4, 253-8 (1958), In 
Roumanian. 

The power- and current-amplification coefficients, Kp and Kj 
respectively, as well as Km, the load/no-load current relationship 
are affected by the presence of even harmonics in the control circuit. 
A specific test assembly is described and a number of graphs is 
presented. It is concluded that: (a) harmonic effects cannot be 
neglected for operation of the amplifier over the whole input —output 
characteristic, this effect being most pronounced on the rectilinear 
part of the characteristic; and (b) Kp, Kj and Km are affected in 
various ways by the presence of these harmonics; their behaviour is 
discussed in relation to control current, load resistance and supply 
voltage. 3 references. A.Reiss 


621.375.3 

[MAGNETIC] AMPLIFIER CIRCUITS USING TRANS- 

3598 FORMERS WITH THREE WINDINGS. A.Coulon. 
C.R.Acad. Sci.(Paris), Vol. 250, No. 11, 1992-4 (March 14, 1960). 
In French. 

Magnetic-amplifier circuits are given in which the polarizing 
current is obtained from a thermionic valve used as a grid-controlled 
half-wave rectifier. T.S.E.Thomas 


621.375.4 
3599 ‘ANALYSIS OF THE SPLIT LOAD STAGE 
(TRANSISTORIZED). H.Pfyffer. 
Electronic Engng, Vol. 32, 231-5 (April, 1960). 

The split-load stage is investigated as a single stage with local 
negative-feedback. Expressions for the current and the voltage gain 
are derived; output impedance and output return-loss are also con- 
sidered. A three-stage feedback amplifier using the split-load stage 
at the output is then analysed with respect to total gain, open-loop 
gain and output impedance. Typical numerical values are introduced 
in two examples to give an idea of the behaviour of the split-load 
stage. 


621.375.4 
3600 TRANSISTORIZED AMPLIFIER FQ ELECTRONIC 
SELF-BALANCING BRIDGES AND POTENTIOMETERS. 
A.V.Erofeev and A.A.Lukin. 
Proborostroenie, 1959, No. 7 (July). In Russian. English translation 
in: Instrum. Constr., 1959, No. 7, 9-12 (July). 
The amplifier operated with 50 c/s signals and employs six 
transistors in five stages. The output stage is push-pull and is 
transformer -coupled to one winding of a 2 ph. servomotor. The other 
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motor winding is energized from the a.c. supply through a series- 
connected capacitor. The supply for the output stage is obtained 
from a single-phase bridge rectifier without smoothing. The second- 
ary of the output transformer is tuned to resonance at 50 c/s by a 
parallel-connected capacitor. To obtain maximum sensitivity the 
push-pull input signal to the output stage should be in phase with the 
supply voltage. This is achieved by connecting a capacitor across 
the primary of the transformer which couples the penultimate stage 
to the output stage. The performance of the amplifier is compared 
with that of a thermionic valve amplifier previously designed for the 
same duty. The time for full scale travel of the pen is 6 sec for both 
types. The total power consumption of the transistorized instrument 
is 70 VA, and that of the instrument with the valve amplifier 89 VA. 
The respective consumptions of the amplifiers alone are 6.9 and 
26.7 VA. C.F .Pizzey 


621.375.4 
TRANSISTOR A.C. AMPLIFIERS WITH HIGH INPUT 
3601 IMPEDANCE: ASURVEY. J.A.Ekiss. 
J. Audio Engng Soc., Vol. 8, No. 1, 18-22 (Jan., 1960). 
Various circuits are presented and their level of performance 
indicated. The two important design criteria for these amplifiers, 
bias point stability and low noise figure, are discussed. 


621.375.4 
TRANSISTORS AS LOW-NOISE AMPLIFIERS. 

3602 C_K.Battye and R.E.George. 
Proc. Instn Elect. Engrs, Paper 2933 E [International Convention on 
Transistors and Associated Semiconductor Devices, publ. May, 1959] 
Vol. 106B, Suppl. 18, 1190-3, 1206-7 (1959). 

Republication, with discussion, of the paper abstracted in 
Abstr. 2977 (1959). 


621.375.4 
THE DESIGN OF HIGH-POWER SWITCHED TRAN- 


3603 SISTOR AMPLIFIERS. G.M.Ettinger and B.J.Cooper. 


Proc. Instn Elect. Engrs, Paper 3092 [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106 B, Suppl. 18, 1285-8, 1289-91 (1959). 

Factors affecting the design of switched transistor power ampli- 


fiers are discussed. Semiconductor devices now available for such 
applications are listed, and various means for producing variable 
mark/space ratio driving pulses are mentioned. Details are given 
of two transistor power amplifiers; these having maximum outputs 
of 2 watts and 1kW, approximately, Their efficiencies are 92 and 
99%, respectively. Finally, some applications of switched transis- 
tors in servo systems and a.f. amplifiers are mentioned. 


621.375.4 
DESIGN CONSIDERATIONS FOR WIDE BAND 
3604 TRANSISTORIZED V.H.F. AMPLIFIERS. 
S.E.Lipsky and J.F Siegel. 
Semiconductor Prod., Vol. 2, No. 12. 30-4 (Dec., 1959). 

Describes basic design considerations for transistorized wide- 
band power matched amplifiers as used for i.f. work. The power 
match equations are derived and a comparison is made between the 
transistor's figure of merit and that of the vacuum tube. A 100 Mc/s 
i.f. amplifier is described and a schematic diagram is presented to 
indicate utilization of the design information. 


621.375.4 
60-MC LF. AMPLIFIER USING SILICON TETRODES. 
3605 G.E.Penisten and D.B.Hall. 
Semiconductor Prod., Vol. 3, No. 1, 20-4 (Jan., 1960). 


Describes the design of a high-gain, wideband 60 Mc/s i.f. ampli- 


fier suitable for use in radar and missile systems. The circuit 
possesses the advantages of small size and weight. The transistors 
used, 3N35 silicon tetrodes, permit a design for high-temperature 
operation. Interchangeability of transistors is good. 


621.375.4 
APPLICATIONS OF QUADRIPOLE THEORY TO THE 
3606 CALCULATION OF TRANSISTOR CIRCUITS. 

§.Stefanescu. 
Telecomunicatii, Vol. 3, No. 5, 204-13 (Sept.-Oct., 1959). In 
Roumanian. 

Two methods are derived for calculating transistor parameters, 
with any terminal grounded. An example of a series—paralle] feed- 
back amplifier is evaluated. 
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621.375.4 
TRANSISTOR CONSTANT-VOLUME AMPLIFIER. 
3607 = G.J. Pope. 
Wireless Wld, Vol. 66, No. 2, 88-91 (Feb., 1960). 

The gain control is effected by variation of input resistance to a 
push-pull stage. Suitable bias voltages are obtained from a three- 
stage amplifier plus detector and buffer stages. The compression 
is to within 3 dB for an input variation of 45 dB. A.Sczaniecki 


621.375.4 : 621.396.621 
TRANSFORMERLESS CIRCUITS FOR BROADCAST 
3608 RECEIVERS. R.C.V.Macario and N.E.Broadberry. 
Wireless Wid, Vol. 66, No. 3, 110-13 (March, 1960). 
All the circuits described embody transistors. The first, a 
150 mW output stage, includes a common-emitter driver stage feeding 
a common-collector complementary pair. Three possible detector 
circuits are suggested, of which a transistor acting as a combined 
detecting and amplifying stage is preferred. Finally, a 2 W output 
stage is described in which a complementary pair acting as phase 
splitters drive two output transistors in Class-B mode. 
H.G.M.Spratt 


621.375.4 
D.C.AMPLIFIERS. 
3609 = E. Wolfendale. 
Proc. Instn Elect. Engrs, Paper 3066E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1957]. 
Vol. 106B, Suppl. 18, 1339-41, 1394 (1959). 

Methods of reducing the thermal drift of direct coupled transi- 
stor amplifiers are discussed. A Hall effect d.c.chopper, for use 
with an a.c. amplifier, is described, but it possesses certain dis- 
advantages. The most satisfactory method is to mount the transistors 
in a small metal block, the temperature of which is controlled by a 
transistor servoloop. In a later development, a 2-stage temperature - 
controlled device is made by surrounding the small block with an outer 
block having an independent temperature-control system. The two 
blocks being thermally insulated from each other. Performance 
figures and circuit and constructional] details are given. 

J.B. Birks 


621.375.422 : 621.317.79 
A TRANSISTOR D.C. AMPLIFIER FOR USE IN 
3610 ANALOGUE COMPUTERS. 
C.M.Cundall, J.K.Saggerson and G.Shaw. 
Proc. Instn Elect.Engrs, Paper 3038 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959} 
Vol. 106 B, Suppl. 18, 1354-64, 1394 (1959). 

The use of transistors in place of thermionic valves and electro- 
mechanical relays in d.c. amplifiers for analogue computers pro- 
vides a potential means of reducing their size and power consump- 
tion and of increasing their reliability. The paper starts by analy- 
sing the transistor operational amplifier when used as a summing 
amplifier and as an integrator. This specifies the characteristics 
required to give a computing accuracy of better than 0.1% per stage 
in conventional real-time analogue computers. The amplifier de- 
signed to meet these requirements is in two parts. The first ampli- 
fier has a transfer impedance of 1000 volts/yA and gives an output 
swing of + 30 volts when feeding a 10-kilohm load. It is built up of 
five direct-coupled stages employing, where possible, feedback to 
minimize the effect of transistor parameter changes. Stabilizing 
networks are designed for overall resistive or capacitive feedback. 
The amplifier closed-loop bandwidth is 18 kc/s and the phase shift 
at 100c/s is less than 0.1° (for a 1 megohm feedback resistance). 
The second amplifier, which feeds from the virtual-earth point into 
the first, is a low-drift narrow-bandwidth d.c. chopper-type ampli- 
fier with a current gain of 500. In the complete system this re- 
duces the drift of the first amplifier by a factor of 500 and gives a 
resultant input drift current, over a temperature range of about 5°C 
about room temperature, of 10™°amp and over the range 25°-50°C of 
10°* amp. With a 1 megohm feedback resistance the former leads 
to an output voltage drift of 1mV. The overall bandwidth is exten- 
ded to that of the first amplifier alone by shunting the second narrow- 
band amplifier by an RC network. An analysis of the resulting double- 
loop amplifier enables the principal parameters to be chosen to 
maintain a stable system with the necessary gain over the range of 
operating frequencies. Some test results obtained on a printed- 
circuit version of the amplifier, which is to form the main computing 
element of a small general-purpose analogue computer, show the 
amplifier performance to be adequate for the majority of analogue 
computing applications. 
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621.375.422 
BIAS CONSIDERATIONS IN D.C. TRANSISTOR 

3611 AMPLIFIERS. R.Hanel, R.A.Stampfl and F.Caruso. 
Proc. Instn Elect. Engrs, Paper 3063 £ [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 

Vol. 106B, Suppl. 18, 1365-72, 1394 (1959). 

General expressions for gain and thermal drift in a d.c. tran- 
sistor amplifier are discussed. Variations of the transistor para- 
meters due to temperature are shown, and permissible simplifica- 
tions in the general expressions are introduced. A figure of merit — 
termed drift/gain ratio — is defined, which permits comparison 
of different circuits and transistors with respect to their thermal 
behaviour in d.c. amplifiers. It is shown that the desired condition 
is obtained when this ratio becomes a minimum, while a certain 
necessary gain, chosen by the designer, is maintained. Successively 
the common-collector, common-emitter and common-base configura- 
tions are analysed for single stages. Plots computed for particular 
transistor parameter values aid the reader in arriving at an optimum 
design. Multi-stage amplifiers are discussed, using the drift/gain 
ratio to analyse direct-coupled feedback amplifiers. After a detailed 
consideration of a 2- and 3-stage direct-coupled amplifier, experi- 
mental verification of some of the results concludes the paper. 


621.375.9 : 539.19 : 538.56 
FOCUSING MOLECULAR BEAMS OF NH#,. 
3612 3.C.Helmer, F.B.Jacobus and P.A.Sturrock. 
J. appl. Phys., Vol. 31, No. 3, 458-63 (March, 1960). 

The problem of forming molecular beams for use in ammonia 
masers is examined. It is shown theoretically and experimentally 
that through the use of a new type of parabolic focuser with a "point 
source" effuser, the molecular flow may either be reduced by a 
factor of 8, for the same power output, or the power output may be 
increased by a factor of 2 for the same molecular flow. A theory of 
beam formation in a multitube effuser is described. This shows that 
the most intense molecular beam is formed by an effuser of small over - 
all diameter. Design considerations are discussed for parabolic, 
upper -state focusers, and for coaxial, lower-state focusers. The 
operation of system is described, using a lower-state focuser and 
an ionization detector, in which lower-state molecules produced by 
maser oscillation may be detected. 


621.375.9 : 539.19 
MOLECULAR BEAM FORMATION BY LONG 
3613. PARALLEL TUBES. J.A.Giordmaine and T.C.Wang. 
J. appl. Phys., Vol. 31, No. 3, 463-71 (March, 1960). 

The characteristics of molecular beams formed by sources 
consisting of long tube arrays are measured for several sources. 
The peak beam intensity and the beam width are calculated when 
collisions in the source are taken into account under the assumption 
that a limited region of Knudsen type flow accurs near the low pres- 
sure end of the source. The peak beam intensity and the beam width 
are calculated to vary as the square root of the total flow rate for 
source pressures giving useful directivity, in good agreement with 
the observations. Considerations in the design of sources are dis- 
cussed. 


621.375.9 
AMMONIA MASER OSCILLATOR. CONSTRUCTION 
3614 AND PERFORMANCE. 
A.M.J.Mitchell, K.G.Roots and G. Phillips. 
Electronic Technol., Vol. 37, No. 4, 136-43 (April, 1960). 
Constructional details of an ammonia maser are described. 
Four important parameters affecting the frequency of oscillation 
were investigated; viz., ammonia flow, separator voltage, magnetic 
fields and cavity tuning. The difference frequency between two 
ammonia masers running at 23870 Mc/s was found to be stable to 
within 12 c/s over 4hr. Over shorter periods the stability was 
higher and there have been occasions where a stability of 1 c/s 
over an hour was observed. The possibilities of improving stability 
further are discussed together with potential applications of the 
maser. 


621.375.9 
SOME POSSIBLE CAUSES OF NOISE IN ADLER TUBES. 
3615 C_P.Lea-Wilson. 
Proc. Inst. Radio Engrs, Vol. 48, No. 2, 255-7 (Feb., 1960). 

A physical explanation is given of the mechanism by which beam 
noise is removed by the input coupler in Adler tubes. It is shown 
that excess noise can arise in such tubes as a result of partition 
effects, non-uniform fields between the coupler plates, axial velocity 
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spread in the beam, and electron—ion collisions. Partition noise is 

potentially the most serious, although Adler, Hrbek and Wade in an 

appended comment state that partition noise was not a factor in their 

tube (Abstr. 1646 of 1959). They report that tubes have now been 

made with noise figures better than 1 dB at 425 and 780 Mc/s. 

G.D.Sims 
621.375.9 : 538.56 
PARAMETRIC AMPLIFICATION ALONG NONLINEAR 
3616 TRANSMISSION LINES. R.Landaver. 

J. appl. Phys., Vol. 31, No. 3, 479-84 (March, 1960). 

A pump signal propagating along a dispersionless transmission 
line with a distributed nonlinear capacitance is subject to deforma - 
tion, since different parts of the signal move with different velocities. 
This process of deformation will eventually result in the formation 
of an electromagnetic shock wave. The deformation will affect the 
parametric amplification process. If a small signal consisting of 
a positive pulse, short compared to the pump cycle, is added to the 
pump signal at the input end, then it is shown that the small signal 
at the output must be non-negative. All other small signals, inclu- 
ding in particular those with sinusoidal time variation, can be 
regarded as superpositions of these short pulses. As a consequence 
it is shown that, in general, a sinusoidal signal will not be increased 
in its fundamental frequency component, by travelling down the line 
together with the pump signa]. There are certain exceptional fre- 
quencies, multiples of one half the pump frequency, where a suitably 
phased small signal may be increasedat its fundamental frequency, 
by not by a sufficient amount to be of practical interest. 


621.375.9 : 538.56 
THEORY OF A NEGATIVE-RESISTANCE TRANS- 

3617 MISSION LINE AMPLIFIER WITH DISTRIBUTED 
NOISE GENERATORS. K.K.N.Chang. 

J. appl. Phys., Vol. 31, No. 5, 871-5 (May, 1960). 

A transmission line with distributed positive and negative 
resistances as well as with distributed noise generators is treated. 
Gain and noise factors are derived as a function of boundary con- 
ditions, matching conditions and distributed noise. It is found that 
low-noise amplification can be achieved on such a line provided the 
line is characterized by high gain per unit length, high total gain, 
good matching, and low distributed noise. A distortionless active 
line for such low-noise amplifiers appears attractive. 


621.375.9 : 538.56 
CW MILLIMETER WAVE MASER USING Fe’* IN TiO,. 
3618 § Foner and L.R.Momo. 
J. appl. Phys., Vol. 31, No. 4, 742-3 (April, 1960). 

A 3-level maser using Fe”* ions in titania was operated at 
26-39 kMc/s. The pump oscillator was a narrow-band 4 mm. 
klystron and the large signal band was obtained by varying the 
magnitude and orientation of the magnetic field. At 4.2°K the 
gain-bandwidth product was 10-40 Mc/s. The advantages of using 
a materia! with a high dielectric constant and high zero field 
splitting in the millimetre band are emphasised. D. Walsh 


621.375.9 : 538.56 
OPERATION OF MAGNETIC FILM PARAMETRONS IN 
3619 = THE 100- TO 500-Mc REGIONS. 
A.V.Pohm, A.A.Read, R.M.Stewart, Jr and R.F.Schauer. 
J. appl. Phys., Suppl. to Vol. 31, No. 5, 1198-2005 (May, 1960). 

An analysis of the behaviour of thin magnetic films of Permalloy 
when used as time-variable inductors has been made in terms of a 
modified Landau—Lifshitz equation. These results show that para- 
metrons using time-variable magnetio-film inductors can be made 
to operate at reasonable power levels with large gains per cycle at 
oscillating frequencies in the 100 to 500 Mc/s region. A way of 
fabricating magnetic film parametrons with strip-line techniques is 
shown. Calculations indicate that units with dissipations in the 
10 mW range are feasible with existing techniques for operation in 
the 100 to 500 Mc/s region. Ways of advantageously using capaci- 
tive coupling between parametron units is indicated in which the 
two new subharmonic states of a magnetic-film parametron created 
by a bias reversal are used. 


621.375.9 
A NOTE ON THE MANLEY—ROWE ENERGY 
3620. RELATIONS FOR PARAMETRIC AMPLIFIERS. 
H.B.Callen, 
J. Franklin Inst., Vol. 269, No. 2, 93-6 (Feb., 1960). 
A simple derivation of the Manley —Rowe relations which clearly 
shows their relation to the law of conservation of energy. 
G.D.Sims 
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621.375.9 
THEORETICAL CONSIDERATION ON THE OUTPUT 
3621 POWER OF MAVAR. T.Hashimoto. 
J. - Elect. Commun. Engrs Japan, Vol. 42, No. 12, 1193-9 
-» 1959). In Japanese. 
In Buhl's analysis of the mavar oscillator using ferrite (see 
. 3651 of 1958) the critical condition for oscillation is deduced, 
the output power of the oscillation is not considered. Analysis of 
the output power is here given, taking account of terms neglected in 
Suhl's analysis. The case is first considered of a spherical sample 
placed in a cavity tunable to 3 frequencies, «,, w, and wp, where 
Wp = Wy + Ws, and a power formula is derived from which is deduced 
the corresponding formula for the case of a spheroidal sample. 
A. Wilkinson 


621.375.9 
INFLUENCE OF THE TIME DEPENDENT SERIES 
3622 RESISTANCE OF THE CAPACITANCE DIODE IN THE 
MAVAR UP-CONVERTORS. P.Bobisch and C.Sondhauss. 
J. Electronics and Control, Vol. 7, No. 4, 344-66 (Oct., 1959). 
In German. 

The imperfect capacitance diodes used today as reactance 
amplifiers exhibit a time-variable apparent resistance in series 
with the capacitance. The theory of the influence of this resistance 
on the operation of a 70 to 4000 Mc/s up-convertor is given. Stability 
criteria, the matched terminating resistances and the power gain 
are all derived. The bandwidth is determined for a practical 
example. A.H.W.Beck 


621.375.9 
EXPERIMENTS IN THE FIELD OF PARAMETRIC 
3623. AMPLIFICATION. B.Bollée and G.De Vries. 
Philips tech. Rev., Vol. 21, No. 2, 47-51 (1959-60). 

An elementary introduction to the principles of parametric 
amplification. Two low-frequency amplifiers are described in which 
the pumping capacity arises in virtue of variation of the separation 
of the capacitor plates. In one case this is achieved via a piezo- 
electric resonator and in the other it is provided by means of a 
magnetostrictive pump. G.D Sims 


621.375.9 
PARAMETRIC AND PSEUDO-PARAMETRIC 
3624 =AMPLIFIERS. P.A.Clavier. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1651 (Sept., 1959). 
Discusses an electronic parametric amplifier which uses the 
transverse oscillations of an electron beam in a time-varied poten- 
tial well transverse to the direction of flow. R.C.Glass 


621.375.9 
AN X-BAND PARAMETRIC AMPLIFIER. 

3625 C.B.De Loach and W.M.Sharpless. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1664-5 (Sept., 1959) 

Presents preliminary results obtained with an X-band 
parametric amplifier using point-contact GaAs diodes operating at 
11.55 kMc/s. The pump frequency was 23.10 kMc/s and the ampli- 
fier operated with a circulator. A gain of 10 dB and a bandwidth of 
75 Mc/s was obtained with 100 mW of pump power. The noise 
figure is not quoted. R.C.Giass 


621.375.9 
MASER OPERATION WITH SIGNAL FREQUENCY 
3626 HIGHER THAN PUMP FREQUENCY. F.R.Arams. 
Proc. Inst. Radio Engrs, Vol. 48, No. 1, 108 (Jan., 1960). 

An X-band solid-state c.w. maser was successfully operated 
with a signal frequency (10 590 Mc/s) higher than the pump frequency 
(9595 Mc/s) utilizing a form of cross relaxation between the various 
energy levels. If these levels are numbered 1 to 4 in increasing 
order of energy it is found that by applying pump power at {,,, where 
2fss = fy¢, that levels 3 and 4 both become saturated and amplification 
can be obtained at f,,. The maser operated at 4.2°K with a pump 
power of 8 mW. It is hoped that millimetre wavelength masers will 
be possible using this technique ,where f,, > 2 f23,in the foreseeable 
future. A.P.C.Thiele 


621.375.9 
PARAMETRIC OSCILLATIONS WITH POINT CONTACT 
3627 DIODES AT FREQUENCIES HIGHER THAN PUMPING 
FREQUENCY. L.U.Kibler. 
Proc. Inst. Radio Engrs, Vol. 48, No. 2, 239-40 (Feb., 1960). 
A point-contact GaAs diode oscillated at 11.63 kMc/s when pum- 
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ped at 11.03 kMc/s while a GaP diode oscillated at 530 Mc/s when 
pumped at 450, 460, 470 and 480 Mc/s. Such oscillations occur 
as a result of nonlinearity of the capacitance—bias characteristic 


and are shown to be consistent with the Manley—Rowe relations. 
G.D.Sims 


621.375.9 : 621.372.2 
THEORY OF THE TRAVELLING-WAVE PARAMETRIC 
3628 =AMPLIFIER. A.L.Cullen. 
Proc. Instn Elect. Engrs, Paper 2991E, publ. Aug. 1959 (Vol. 107B, 
101-7) 
Republication, with discussion,of the paper abstracted in Abstr. 
4208 (1959). 


621.375.9 : 621.372.2 
3629 SATURATION EFFECTS IN A TRAVELLING- WAVE 
PARAMETRIC AMPLIFIER. A.Jurkus and P.N.Robson. 
Proc. Instn Elect. Engrs, Paper 3017 E, publ. Oct., 1959. (Vol. 107B, 
119-22). 
Republication, with discussion, of the paper abstracted in Abstr. 
7363 (1959). 


621.375.9 
3630 EXPERIMENTAL DEMONSTRATION OF PARAMETRIC 
AMPLIFICATION. E.Meyer and W.Eisenmenger. 
Z. Phys., Vol. 158, No. 4, 379-85 (1960). In German. 

Describes simple experiments to demonstrate the basic princ- 
iples using an electrical analogue with variable capacitance and a 
mechanical analogue with capillary-gravity waves on a water surface. 
An explanation of the parametric oscillation and amplification is 
given in connection with these experiments. 


621,375.9 : 538.56 
3631 DOUBLE PUMP DEGENERATE FERRITE AMPLIFIER. 
P.Gottlieb. : 

J. appl. Phys., Suppl. to Vol. 31, No. 5, 172S-173S (May, 1960). 

4 theoretical discussion of the possibilities for the design of 
a parametric amplifier using a pump frequency lower than the 
signal frequency (but higher than one haif the signal frequency) is 
given. In particular, a detailed mechanism for the operation of a 
ferrite amplifier with such properties is described. The amplifier 
operation is similar to that used by Bloom and Chang (Abstr. 2606 
of 1958) for a diode amplifier with cubic nonlinearity. Hogan, 
Jepsen and Vartanian have proposed a ferrite device to serve the 
same purpose as the present amplifier; however, their scheme is 
quite different, and a detailed comparison is given here. The main 
feature of the present amplifier is a doubling of the pump frequency 
to obtain an effective pump frequency which is larger than the signal 
frequency. The whole amplifier requires four resonances: the 
pump frequency, twice the pump frequency, the signa! frequency, and 
twice pump minus signal (idle). The most efficient assignment of 
the modes uses cavity resonances for the signal and pump, and then 
uses either cavity or ferrite resonances for the other frequencies. 
Since the pump doubling is a result of nonlinear mixing, the efficiency 
of doubling will be greater for larger pump fields. This is limited 
in practice by the onset of saturation in the ferrite. For pump 
fields close to saturation the required pump field is calculated to be 
five to ten times larger than that required to produce the same gain 
in an ordinary three-resonance amplifier. 
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621.376.22 
3632 THIN FILM BALANCED MODULATOR. 
R.L.Samuels and A.A.Read. 
Electronics, Vol. 33, No. 9, 78, 80 (Feb. 26, 1960). 

Carrier and modulation windings around the ferromagnetic film 
are mutually perpendicular. Steady currents in these windings rotate 
the magnetization vector of the film to a new equilibrium position, 
about which it moves when the carrier and modulation alternating 
currents are applied. This movement produces suppressed-carrier 
double-sideband modulation in the output winding. The circuit 
arrangement shown was used with a 4 Mc/s carrier and a modula- 
tion frequency of up to 100 ke/s. R.C.Kell 
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621.376.223 

3633 THE USE OF SILICON DIODES IN RING MODULATORS. 
R.Dailemagne. 
Cables et Transm.,Vol. 14, No. 1, 12-29 (Jan., 1960). In French. 
The performance of ring modulators using dry rectifiers depends 

on the homogeneity of the electrical characteristics of the rectifiers 
used and on the balance of the various elements constituting such a 
modulator. Silicon diodes with high reverse incremental resistance 
and comparatively high direct current threshold voltage fulfil con- 
ditions satisfactorily and are particularly suitable for the building 
of channel modulators. A comparison is made of the qualities of 
Si diodes with respect with those of other types of dry rectifier. 


621.376.223 : 621.374.32 
3634 THE USE OF SILICON DIODES IN D.C. MODULATORS 
AND THEIR APPLICATIONS TO DRIFT CORRECTORS 
FOR COMPUTING AMPLIFIERS. T.Glucharoff and C.P.Gilbert. 
Proc. Instn Elect. Engrs, Monogr. 346 M, publ. Oct., 1959. 
(Vol. 107C, 82-90). 
Republication of the monograph abstracted in Abstr. 359 (1960) 


621.376.3 
3635 R.F. SPECTRA OF WAVES FREQUENCY MODULATED 
WITH WHITE NOISE. R.G.Medhurst 
Proc. Instn Elect. Engrs, Monogr. 380, publ. May, 1960, 10 pp. 
To be republished in Part C. 

Although comprehensive sets of curves are available giving the 
radio-frequency spectra of waves phase-modulated with band-limited 
white noise (simulating {.d.m. telephony signals), the corresponding 
problem for frequency modulation turns out to be much more intract- 
able. The frequency-modulation problem is attacked using a method 
previously employed (see Abstr. 2796 of 1956) in conjunction with 
numerical devices for improving the convergence rate of very slowly 
converging series. The results are presented as a set of curves 
covering the range of modulation parameters likely to be encountered 
in trunk radio systems. This information is necessary for the evalu- 
ation of system bandwidth and interference due to unwanted carriers 
To bring the analysis within reasonable bounds, the minimum modu- 
lating frequency has been taken as zero. It is known that unless the 
ratio between r.m.s. frequency deviation and maximum modulating 
frequency is large, the shape of the central portion of the spectrum 
changes substantially as the minimum modulating frequency departs 
from zero. However, for practical ranges of parameters there is 
evidence indicating that the shape of the spectrum tails (which is of 
particular importance in connection with distortion problems) is not 
greatly sensitive to variations in the minimum modulating frequency 


621.376.3 
3636 FUNDAMENTAL AND HARMONIC DISTORTION OF 
WAVES FREQUENCY-MODULATED WITH A SINGLE 
TONE. R.G.Medhurst. 
Proc. Instn Elect. Engrs, Paper 3182 E, publ. March 1960 (Vol. 107B, 
155-64). 

The distortion of single-tone frequency modulation by passive 
networks whose amplitude and phase characteristics are non-linear 
with frequency is considered in some detail. A new approximate 
formula has been developed by extension of earlier methods, and its 
use, supplmented by the quasi-stationary approximation and by direct 
Fourier analysis permits evaluation of distortion levels over ranges 
of parameters previously excluded. A number of examples are given, 


Abstr. 3633—3641 


comparison being made where possible with results obtained by other 
methods. Particular attention is given to distortion of the amplitude 
and phase of the fundamental, this being of importance in connection 
with television baseband requirements. An attempt is made to clarify 
certain theoretical aspects, such as the validity of the "quasi- 
stationary’ solution, which have been the subject of controversy. 


621.376 .32 
3637 MODULATORS FOR MULTICHANNEL RADIO LINKS 
E Dalla Volta 
Alta Frequenza, Vol. 28, No. 3-4, 233-44 (June-Aug., 1959). 
In Italian. 

A typical curve is given for harmonic distortion v. frequency- 
modulation deviation by variation of the reflector voltage of a 
klystron. Minimum distortion occurs when the klystron frequency 
is equal to the resonant frequency of the passive elements. Therma! 
drift therefore increases distortion but an improvement can be ob- 
tained by a.f.c. Some circuits for phase-frequency modulation at an 
intermediate frequency are studied. W .G.Stripp 


621.376.32 
3638 REACTANCE TRANSISTOR. 
Y.Fujimura and N.Mii. 
Proc. Inst. Radio Engrs, Vol. 48, No. 1, 118 (Jan., 1960). 

Derives expressions and gives experimental results for a 
(variable) reactance produced by a common-emitter transistor stage 
with RC or CR feedback from collector to base. The arrangement is 
applied to a frequency-modulated oscillator. F.F .Roberts 


621.376.54 
3639 A PULSE WIDTH MODULATOR 
D.C.Brown and J.£ .Baughen 
Electronic Engng, Vol. 32, 302-3 (May, 1960) 
A pulse-width modulator has been produced utilizing the hole- 
storage effect in a junction transistor. Using a signal sampled at 
10 kc/s, a sensitivity of 20 usec/V was realized 


621.376.55 
3640 P.P.M. EQUIPMENT FOR 60 VOICE CIRCUITS. 
K.Kthier . 
Siemens-Z., Vol. 34, No. 1, 26-31 (Jan., 1960). In German. 

New circuit design principles and modules have been used in the 
development of a 60-channel p.p.m. system conforming to C.C.1I 
recommendations. As compared to the earlier 24-channel p.p.m. 
system, the exclusive use of transistors instead of tubes has appre- 
ciably reduced outlay per voice circuit; space requirements have 
been decreased by 5:1, power consumption by 20:1. The use of plug- 
in modules enables the amount of equipment to be adapted to satisfy 
different demands and also facilitates maintenance. 


621.376.6 
3641 COMBINED A.M.AND P.M. FOR A ONE-SIDED 
SPECTRUM. N.B.Chakrabarti. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1663 (Sept., 1959). 

It is shown that a signal that modulates the phase and amplitude 
of a carrier, being shifted by 90° before being applied to the phase 
modulator, gives rise to a one-sided spectrum. The signal can be 
received on an ordinary a.m. or f.m. receiver. W.G.Stripp 
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621.382 : 531.71 
A GAUGE FOR THE PRECISION MEASUREMENT OF 
3642 THE THICKNESS OF GERMANIUM AND SILICON 

WAFERS. D.Baker. 
Proc. Instn Elect. Engrs, Paper 2891 E, publ. May, 1959 [Inter - 
national Convention on Transistors and Associated Semiconductor 
Devices], Vol. 106B, Suppl. 17, 1168-70, 1181 (1959). 

ication, with discussion, of the paper already abstracted 
in Abstr. 2690 (1959). 


621.382 : 539.2 : 537.311 
ELECTRICAL CHARACTERISTICS OF SOME GALLIUM 
3643. PHOSPHIDE DEVICES. J.Mandelkorn. 
Proc. Inst. Radio Engrs, Vol. 47, No. 11, 2012-13 (Nov., 1959). 
Presents preliminary experimental data, mainly in the form of 
oscilloscope displays of families of static characteristics, for a 
series of point-contacts placed alone or in pairs on monocrystalline 
platelets of GaP. A long-range coupling effect between probe pairs 
was thought possibly to be related to the electroluminescent effect, 
but some indication of Ge-like transistor action was also found. 
F.F.Roberts 


621.382.22 : 539.2 : 537.311 
THE TEMPERATURE DEPENDENCE OF NOISE 

3644 TEMPERATURE RATIO IN GERMANIUM DIODES. 
A.Hendry. 
Brit. J. appl. Phys., Vol. 9. No. 11, 458-60 (Nov., 1958). 

Measurements of the 30 Mc/s noise temperature ratio of a d.c. 
biased germanium mixer diode at various mixer temperatures are 
reported. The noise temperature ratio is observed to increase as 
the temperature is lowered, indicating the presence of noise which 
is substantially in excess of thermal and shot noise, and which in- 
creases in magnitude as the temperature is lowered. 


621.382 23 : 621.375 9 
THE NONLINEAR BARRIER CAPACITANCE OF 
3645 SILVER-BONDED DIODE. 5 Kita and K.Sugiyama. 
J. Inst. diect. Commun. éngrs Japan, Vol. 42, No 1z, 1186-92 
(Dec., 1959). In Japanese. 

The silver -bonded diode designed by Kita and Nakayama has 
been found suitable for use as a parametric amplifier. The diode 
consists of a whisker of silver, containing galliurn, bonded by 
electrical forming to n-type germanium. Cmin Rg and C,/C, 
are important factors which represent properties of the parametric 
amplifier. Cmin is the minimum barrier capacitance at breakdown 
voltage, Rg the spreading resistance, and C, and C, are Fourier 
coefficients of variable capacitance. When an alternating voltage 
is applied, C,/C, is a factor which represents a variation of barrier 
capacitance and decides the gain-bandwidth product of the para- 
metric amplifier under constant circuit conditions. The condition 
for parametric oscillation of the diode is C,/C, = wCminks, where 
w# is the angular frequency of oscillation. Hence C,/C, should be 
large and CminRs small, the latter condition resulting in a low 
noise figure. Measured values of the various factors involved are 
tabulated for the silver-bonded diode, a 1N23B diode and a point- 
contact Ge diode. The silver-bonded diode has the smallest va!ue 
of Cyintts, the largest value of C,/Co and also the highest cut-ofi 
frequency, hence it is the most suitable for use as a parametric 
amplifier. A 6 kMc/s parametric amplifier using a silver -bonded 
diode was constructed. A pumping frequency of 12 kMc/s and a 
pumping power of about 30 mW were used. The band width was found 
to be 70 Mc/s at 20 dB gain and the noise figure was about 5 dB. 

A.Wilkinson 


621.382.23 
A GALLIUM ARSENIDE SWITCHING DIODE. 

3646 R.I.Walker, F.A.Cunnell, C.H.Gooch and J.J.Low. 
J. Electronics and Control, Vol. 7, No. 3, 268-9 (Sept., 1959). 

Single crystal n-type GaAs containing 10“ donors/cm’ was 
diffused with zinc to produce a junction impurity gradient of 
5 x 10"/cm*. The area of the junction was limited by cutting a 
mesa 0.002 in. diameter. With a reverse bias of 10 V the switch-on 
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time is considerably shorter than 30 mysec when a forward current 

pulse of 40 mA is caused to flow for that duration of time. The 

switch-off time is even shorter than the switch-on time. 
J.MacCormack 


621.382.23 : 539.2 : 537.311 
SEMICONDUCTOR VARACTORS USING SURFACE 
3647 SPACE-CHARGE LAYERS. 
W.G.Pfann and C.G.B.Garrett. 
Proc. Inst. Radio Engrs, Vol. 47, No. 11, 2011-12 (Nov., 1959). 
Outlines the expected properties of a variable-capacitance diode 
having the structure metal—oxide—silicon—metal. Accumulation, 
depletion and inversion layers can appear in the silicon, adjacent to 
the oxide, under suitable bias conditions, and carrier lifetime effects 
can become significant under certain circumstances. Other structures 
are briefly mentioned. F.F Roberts 


621.382.23 
THE OPTIMUM NOISE PERFORMANCE OF TUNNEL- 
3648 DIODE AMPLIFIERS. K.K.N.Chang. 
Proc. Inst. Radio Engrs, Vol. 48, No. 1, 107-8 (Jan., 1960). 

Derives the condition for minimizing the product of the excess 
noise F — 1 (where F = noise factor) and a term depending on power 
gain, in terms of minimizing the product IR, where I is the bias 
current and R the magnitude of the negative-slope resistance at the 
working point. F.F.Roberts 


621.382.23 
P—N-—P VARIABLE CAPACITANCE DIODES. 
3649 JF Gibbons and G.L.Pearson. 
Proc. Inst. Radio Engrs, Vol. 48, No. 2, 253-5 (Feb. 1, 1960). 

A novel semiconductor variable capacitance diode which consists 
of a p~n—p structure is described. Since the device is symmetrical 
it exhibits a large resistance irrespective of applied potential 
polarity. The capacitance—voltage characteristic is symmetrical 
about zero bias and it is suggested that this can be of use in para- 
metric amplifiers. J.MacCormack 


621.382.23 
A REVIEW OF PARAMETRIC DIODE RESEARCH. 
3650 G.C.Messenger. 
Semiconductor Prod., Vol. 3, No. 1, 17-19 (Jan., 1960). 


621.382.23 
SILICON CARBIDE AND ITS USE IN HIGH TEMPERA- 
3651 TURE RECTIFIERS. H.C.Chang. 
Semiconductor Prod., Vol. 3, No. 1, 29-34 (Jan., 1960). 

Describes briefly the early work on the preparation of single 
crystals of semiconductor quality and the fabrication of grown junc- 
tion, rectifiers capable of operation at an ambient temperature of 
500°C. 


621.382.23 
SEMICONDUCTOR DIODE SWITCHING CHARACTER- 
3652 ISTICS. J.R.Madigan and W.Macdonald. 
Semiconductor Prod., Vol. 3, No. 2, 29-34 (Feb, 1960). 

The switching characteristics of a semiconductor diode are 
shown to depend upon properties intrinsic to the diode as well as 
upon external circuit conditions. In particular, one may adjust ex- 
ternal circuit properties in such a way as to make an inherently slow 
diode appear fast. In addition, one may switch about either the for- 
ward or the reverse breakdown points. In switching about the for- 
ward breakdown point the current is carried by minority carriers and 
this produces charge storage effects which limit the speed with which 
the diode can be switched from its high to its low conductance states. 
Switching about the reverse breakdown point eliminates the problem 
of charge storage since the diode current is now carried principally 
by majority carriers and the switching time therefore tends to be 
limited by circuit conditions rather than the diode itself. 


621.382.23 
STABILITY OF THERMALLY OXIDIZED SILICON 
3653 JUNCTIONS IN WET ATMOSPHERES. 
M.M.Atalla, A.R.Bray and R.Lindner. 
Proc. Instn Elect. Engrs, Paper 3050 & [ International Convention 
on Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 17, 1130-7, 1153-4 (1959). 
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The possibility of stabilization of silicon surfaces by oxidation 
has been studied, and the silicon/silicon-dioxide produced by high- 
temperature ther mai oxidation has been examined in some detail. 
Field-effect measurements on such oxidized surfaces have indicated 
the absence of slow states. The oxidation process has been applied 
to silicon p—n junctions and their electrical properties have been 
studied under conditions of reverse bias in the presence of water 
vapour. It was found that: (a) the reverse current increased with 
time and saturated in a period of a few hours, the magnitude of the 
current increase being a function of relative humidity, applied voltage 
and oxide thickness; (b) the increase in current was generally accom- 
panied by the growth of a channel or inversion layer on both sides 
of the junction. Carrier generation in the space-charge region of 
the induced channels rather than direct surface leakage accounted 
for the observed increase in current; (c) the channels could be 
removed and the initial characteristics of the junction restored by 
removing the reverse bias in the presence of the water vapour . 

The experimental results are discussed in terms of a tentative 
model which invokes ionization and migration of impurities on 
the outer surface of the oxide layer. 


621 .382.232 : 539.2 : 537.311 
GALLIUM ARSENIDE TUNNEL DIODES. 
3654 K.G.Hambleton, J.J.Low and R.J.Sherwell. 
Nature (London), Vol. 185, 676-7 (March 5, 1960). 

Zn-doped GaAs prepared by diffusion to an impurity concen- 
tration of 9 x 10" em had Sn alloyed on to form a junction. Nega- 
tive resistances ranging from 0.1 to 4 ohm were obtained, with peak 
currents of 70 mA to 7A occurring at 0.13 to 0.50V for different 
devices, and valley currents about T/15 of the peak occurring at 
0.35 to 0.55V. Relaxation oscillations at 300-560 Mc/s were ob- 
served, with harrnonics up to at least 1 kMc/s. F.F.Roberts 


621.382.3 : 621.374.32 
THE TRANSISTOR AND ITS CIRCUITS. 
3655 4 _Huhnlein. 
Fernmeide-Ingenieur, Vol. 14, No. 1, 36 pp. (Jan. 15); and No. 3, 
30 pp. (March 15, 1960). In German. 
A comprehensive review of circuit and switching applications 
of transistors. 
621.382.3 : 621.317.7 
THE USE OF TRANSISTORS IN INSTRUMENTATION. 
See Abstr. 3436 


621.382.3 : 621.374.32 
TRANSISTOR CIRCUITS FOR A DIGITAL DIFFERENTIAL 
ANALYSER. See Abstr. 3583 


621.382.333 
CONSTRUCTION AND OPERATION OF MODERN 
3656 TRANSISTORS. F.Winiger. 
Bull. Assoc. Suisse Elect., Vol. 51, No. 5, 197-205 (March 12, 1960). 
In German. 

After a brief description of basic processes in a p-n junction 
and in a junction transistor, illustrated by diagrams of carrier con- 
centration distribution and potential levels in a p-n-p device, the 
technology of modern transistor construction is briefly treated, with 
an emphasis on h.f. performance. The three basic characteristics— 
base resistance, collector capacitance and cut-off frequency —are 
discussed, and the equivalent circuit at h.f. is explained with the aid 
of a 7 equivalent circuit. Of the transistor types described, the post- 
alloy diffused and the micro-alloy diffused types are singled out for 
a more detailed treatment, also the p-n-p-n controlled rectifier. An 
extensive bibliography is appended. A.Landman 


621.382.333 : 539.2 : 537.311 
THE CUT-OFF FREQUENCY OF THE DRIFT 
3657 TRANSISTOR, ALLOWANCE BEING MADE FOR THE 
DRIFT FIELD VARIATION AND FOR THE CARRIER MOBILITY IN 
THE BASE. B.Ya. Moizhes. 
Fiz. tverdogo Tela, Vol. 1, No. 8, 1308-11 (Aug., 1959). In Russian. 
To obtain a substantial increase of the cut-off frequency com- 
pared with the ordinary transistor it is necessary to have a very 
large change in the kinetic energy of carriers in the base compared 
with kT (Abstr. 4059, 4925 of 1954; 939 of 1955); it follows that the 
Pulse width will be always much smaller than the base width. On 
the author bases his derivation of a general formula 
a ee ne mtr ryan ye Approximate 
formulae and some graphs are presented for the limiting frequency 
W]im When only E = const, and when the impurities have an expo- 
nential distribution. F.Lachman 
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Abstr. 3654—3663 
621.382 .333 
THERMAL PROCESSES IN JUNCTION TRANSISTORS. 
3658 =. A. Popov. 
Radiotekhnika, Vol. 15, No. 1, 72-7 (Jan., 1960). In Russian. 


A thermal equivalent circuit is proposed comprising two thermal 
RC circuits in series, the first representing the junctions, the second 
the transistor as a whole. The thermal model is thus reduced to 
two resistances and two time-constants. Results of measurements 
of these parameters for 4 types of Soviet transistors are tabulated. 
The time-constants ranged from 0.07 to 0.135 s for the junctions, 
and from 1.3 to 6.2 s for the whole transistor. An appendix details 
the measuring procedure, which makes use of the known variation 
of reverse collector current with junction temperature. F .Quelon 


621.382.333 
TEMPERATURE EFFECTS AND STABILITY FACTOR. 
3659 A.W.Carison. 
Semiconductor Prod., Vol. 3, No. 1, 25-9 (Jan., 1960). 

Tue effects of temperature variations on transistor parameters 
are discussed. The exponential variation of tne saturation current, 
Ico, With temperature is given. Tue effects of temperature change 
on the common-emitter input and output cnaracteristics and on tae 
transfer characteristic are shown. An “overbiased" amplifier with 
its equivalent circuit is used to illustrate tne effects of various bias~ 
ing arrangements on thermal stability. A table summarizes the 
effectiveness of these biasing schemes. A factor dl,/dT is given in 
this table which permits prediction of change in collector current 
with changes in temperature. The relationship of this factor to Shea's 
stability factor is given. 


621.382.333 
MAXIMUM POWER DISSIPATION IN TRANSISTORS. 
3660 H.E.Schauwecker. 
Semiconductor Prod., Vol. 2, No. 12, 35-9 (Dec., 1959). 

Discusses the various limitations on maximum power dissipation 
in transistors. Thermal resistance and its influence on junction 
temperature at maximum collector dissipation is discussed in par- 
ticular. Collector load lines and maximum power hyperbolae and 
their usage is explained. Thermal runaway considerations are de- 
veloped and the inter-relationships of stability factor, collector supply 
voltage, thermal resistance, ambient temperature, and power dissi - 
pation are presented. Examples are given for calculating the maxi- 
mum allowable power dissipation for limitations based on thermal 
resistance as well as thermal runaway. 


621.382.333 : 621.317.61 
MEASUREMENT OF SWITCHING TRANSISTOR PARAMETERS. 
See Abstr. 3432 


621.382.333 : 621.317.34 
MEASUREMENT OF TRANSISTOR NOISE FIGURE. See 
Abstr. 3405 


621.382.333.3 

3661 FREQUENCY DEPENDENCE OF THE NOISE AND THE 
CURRENT AMPLIFICATION FACTOR OF SILICON 
TRANSISTORS. E.R.Chenette. 
Proc. Inst. Radio Engrs, Vol. 48, No. 1, 111-12 (Jan., 1960). 
Presents experimental data for the Il, range 1400 uA and for 

frequencies of 50-800 kc/s. The results are consistent with Van 
der Ziel's recent theory (see following abstract). F.F.Roberts 


621.382.333.3 
SHOT NOISE IN TRANSISTORS. 
3662 A. van der Ziel. 

Proc. Inst. Radio Engrs, Vol. 48, No. 1, 114-15 (Jan., 1960). 
Develops new expressions for the shot noise of silicon tran- 
sistors, taking account of the trapping and recombination processes 
in the emitter depletion layer. F.F .Roberts 


621.382.333.3 
FIELD EFFECT ON SILICON TRANSISTORS. 

3663 B.Schwartz and M.Levy. 
Proc. Inst. Radio Engrs, Vol. 48, No. 3, 317-20 (March, 1960). 

A field effect was observed on an operating silicon transistor. 
The results were interpreted as being due to changes in surface 
recombination velocity produced by changes in surface potential. 
Using this approach, it was possible to calculate the surface re- 
combination velocity of the hase region of an operating device 
directly, without having to go to a filament measuring technique 
and then extrapolating back to the device. Relaxation phenomena 
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were also observed which can be interpreted as being due to a 
transfer of charge between the fast and the slow states at the surface. 
Time constants for this transition are calculated. 


621.382.333.3 
MAXIMUM STABLE COLLECTOR VOLTAGE FOR 
3664 JUNCTION TRANSISTORS. R.A.Schmeltzer. 
Proc. Inst. Radio Engrs, Vol. 48, No. 3, 332-40 (March, 1960). 

A study is made of the conditions for stability of junction tran- 
sistors operating in the pre-avalanche breakdown region in order to 
establish, on quantitative grounds, the maximum collector voltage 
that can be applied for stable operation. A method is shown by which 
this peak voltage can be calculated from a knowledge of the circuit 
configuration, mode of emitter bias, rate of heat generation, and 
ambient temperature. 


PHOTOELECTRIC DEVICES 


621.383 : 539.2 : 537.312 
A NEW ELECTROPHOTOGRAPHIC PROCESS 
3665 EMPLOYING COMBINED ELECTRET LAYERS. 
B.M.Golovin, L.S.Zheludev, N.T.Kashukeev, I.N.Orlov, V.M. Fridkin, 
L.Ya.Mogilevskaya and A.S.Antonov. 
Dokl. Akad. Nauk SSSR, Vol. 129, No. 5, 1008-11 (Dec. 11, 1959). 
In Russian. 

Describes a device consisting of an adjacent pair of photo- 
conductive and dielectric layers, across which a constant voltage can 
be applied by means of two electrode layers; the electrode adjacent 
to the photoconductor is transparent to the incident radiation, and the 
dark resistance of the photoconductor is arranged to be very much 
greater than that of the dielectric layer. The incidence of a suitable 
optical image on the photoconductor causes a latent image to be pro- 
duced in the form of an internal polarization distribution in the di- 
electric, and this latent image can be subsequently reconstructed 
wither by electron beam scanning or, if the dielectric is itself 
chosen to exhibit photoconductivity, by flying spot scanning. The case 
where CdS and ZnS are used for the photoconductor and electret layers 
respectively is particularly considered, and experimental results 
are given. V.V. Zakharov 


621.383 
APPLICATIONS OF PHOTO-SENSITIVE DEVICES. 
R.W.A Scarr. 
Proc. Instn Elect. Engrs, Paper 3067 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959}, 
Vol. 106B, Suppl. 18, 1342-5, 1394 (1959). 

A short outline of the main applications of solid photovoltaic 
and photoconductive devices, and of the materials commonly em- 
ployed. The relative merits of photodiode and phototransistor de- 
vices are discussed. J.B.Birks 


621.383.27 : 535.8 
IMAGE FLUCTUATIONS IN CASCADE INTENSIFIERS. 
3667 ~=L..Mandel. 
Brit. J. appl. Phys., Vol. 10, No. 5, 232-4 (May, 1959). 

The root mean square fluctuation of the number of photons 
emitted from the output screen of a cascade image intensifier is 
calculated. It is shown that the percentage fluctuation exceeds that 
of the primary photoelectrons by a small factor depending on the 
light gain per stage. 


PARTICLE ACCELERATORS 


621.384 .62 
OPERATION AND CONTROL OF A PARTICLE 

3668 ACCELERATOR. P-André and H. sne. 
Bull. Sci. Assoc. Ingen. Montefiore (A.I.M.), Vol. 12, No. 6-7, 
451-62 (June-July, 1959). In French. 

The circuits of apparatus associated with a cascade high-voltage 
accelerator are described, with particular emphasis on various pro- 
tection and safety features. EA Ash 
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621.385.032.212 : 537.533 
STABLE, HIGH DENSITY FIELD EMISSION COLD 
3669 CATHODE. E.E.Martin, J.K.Trolan and W.P.Dyke. 
J. appl. Phys., Vol. 31, No. 5, 782-9 (May, 1960). 

The practical application of the field emission electron source 
has heretofore been impeded by insufficient reliability. Instability 
(i.e. changes in emitted current at a fixed applied voltage) results 
from changes in the cold cathode surface associated with contami- 
nation and sputtering. The cold clean cathode is shown to be elec - 
trically stable at d.c. emission densities up to 10’ A/em*. Techni- 
ques are discussed which permitted stable operation of a single 
needle tungsten cathode during 1000 hr at an average beam power 
of 35 W (corresponding to a beam power density of 35 x 10° W per 
unit cathode area). A simple method is described which permits 
reconditioning of the cathode surface when required, and apparently 
extends life indefinitely; operating periods in excess of 12000 hr are 
reported. An explanation is suggested for the small, gradual residual 
changes observed in the emitted current. 


621.385.032.213 : 537.533 
ELECTRICAL STABILITY AND LIFE OF THE HEATED 
3670 FIELD EMISSION CATHODE. 
W.P.Dyke, F.M.Charbonnier, R.W.Strayer, R.L.Floyd, J.P.Barbour 
and J.K.Trolan. 
J. appl. Phys., Vol. 31, No. 5, 790-805 (May, 1960). 

The cold tungsten field cathode exhibits electrical stability and 
long life (12000 hr demonstrated) at d.c. emission densities up to 
10°/cm’, when operated in vacuum tubes with a residual gas pressure 
below 10~* mm Hg; with a provision for periodic reconditioning of 
the cathode surface by a brief flash heating, satisfactory operation 
of the cold cathode may be achieved at tube pressures up to about 
10~*mm Hg.. Continuous heating of the field cathode is shown to yield 
useful electrical stability at conventional tube pressures, e.g. 
10-*mm Hg. The theory of transport phenomena in heated metals is 
applied to a quantitative study of the geometrical stability of the 
heated field cathode. Expressions are derived for the time rate of 
change of cathode tip radius in the presence or absence of d.c. and 
pulsed electric fields at the cathode surface, and long-term geomet - 
rical stability of the cathode surface when the average applied field 
has the proper value. Large cathodes operated at high current level 
will only tolerate pulsed emission, and expressions are obtained for 
the maximum allowed duty cycle and pulse length in this case; small 
heated cathodes arecapable of stable d.c.emission. Occurrence of a 
vacuum arc is proposed as the cause of cathode failure. Considera- 
tions based on this assumption lead to predictions concerning the 
dependence of average cathode life on temperature, and to quantita- 
tive expressions for the statistical distribution and average value of 
life for unbiased field cathodes operated at high temperatures. Expe- 
rimental results yielded by the operation of 85 cathodes show good 
agreement with the theory. The heated cathode shows constant per - 
formance over a long period after which cathodefailure occurs abruptly, 
and the statistical nature of cathode life is confirmed. The statistical 
distribution of cathode life and the measured effect of various para- 
meters on average life show good agreement with theoretical predic - 
tions. Unbiased tungsten cathodes yielded an average life of 250 hr at 
an optimum cathode temperature of 2040°K. With the application of 
a suitable bias both long-term stability and an average life of 487 hr 
at 1970°K have been achieved, and according to the theory a substan- 
tial further increase in average life may be obtained by the use of a 
higher cathode temperature and of cathode materials with reduced 
impurity content. 


621.385.032.213.13 : 537.533 
EVAPORATION OF THORIUM FROM CARBURIZED 
3671 THORIATED TUNGSTEN CATHODES. 
R.O.Jenkins and W.G.Trodden. 
Brit. J. appl. Phys., Vol? 10, No. 1, 10-15 (Jan., 1959). 

The evaporation of thorium from carburized thoriated tungsten 
cathodes is shown experimentally to be approximately the same as 
that from similar uncarburized cathodes.at the same temperature. 
The thorium in a carburized cathode is, however, produced contin- 
uously at an adequate rate at the operating temperature of 2000°K 
by reduction of the thoria by the tungsten carbide. The uncarburized 
cathode operates on a reserve of thorium built up by flashing at 
2800° K at which temperature the tungsten reduces some of the thoria. 
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These reactions have been examined by thermochemistry and it is 
shown that thorium diffuses to the surface of both types of cathode 
by a mechanism relatively insensitive to temperature. 


621.385.032.213.13 : 537.533 
672 ENERGY DISTRIBUTION AND COOLING EFFECT OF 
3 ELECTRONS EMITTED FROM AN ARC CATHODE. 
T.H.Lee. 
J. appl. Phys., Vol. 31, No. 5, 924-7 (May, 1960). 

The energy distribution and the average cooling effect of 
electrons emitted by the T—F process are calculated over a wide 
range of temperatures and electric fields for several values of work 
functions. It is shown that at low temperatures, the average cooling 
effect approaches zero and at high temperatures, it is approximately 
equal to the reduced work function. The limitation of the validity of 
reduced work function can be easily seen. 


621 .385.032.213.13 
A TECHNIQUE FOR PROCESSING NICKEL MATRIX 
3673 (MOLDED) THERMIONIC CATHODES. 
E.M.Boone, W.H.Cornetet, Jr, D.Kahng and 8.Taylor. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1650-1 (Sept., 1959). 
Describes a technique for preparing nickel matrix cathodes 
using carbon as an activator. In 4 test on a gun using a spheroidal 
cathode a mean density of 1 A/cm’ at 850°C was maintained for 
700 hr, when the cathode was taken out and inspected. 
A.H.W.Beck 


621.385.032.213.13 : 621.315.59 : 537.533 
THE CONDUCTIVITY OF OXIDE CATHODES. 
3674 PART 7. SOLID SEMICONDUCTION. 
G.H.Metson and E Macartney. 
Proc. Instn Elect. Engrs, Monogr. 347 E, publ. Oct., 1959. 
(Vol. 107C, 91-7). 
Republication of the monograph abstracted in Abstr. 7426 (1959). 


621.385.032.22 : 537.534 
EVOLUTION OF GASES AND IONS FROM DIFFERENT 
3675 ANODES UNDER ELECTRON BOMBARDMENT. 
J.R. Young. 
J. appl. Phys., Vol. 31, No. 5, 921-3 (May, 1960). 

With the aid of a bakeable mass spectrometer a study has been 
made of the material evolved from Ag, Cu, Ni, Mo, Ta, Ti, and W 
anodes exposed to oxide cathodes. Chlorine was found to be evolved 
from all the anodes during the first period of bombardment. No 
evidence of the dissociation of the thin films of BaO or SrO on the 
anodes was obtained, suggesting it does not play a significant role 
in oxide cathode poisoning. It is believed that the Cl evolution may 
be responsible for the early slump in emission commonly observed 
at low anode voltages from oxide cathodes. Evolution of O* ions 
was observed from oxidized Cu, Ni, Mo, Ta, and Ti with efficiencies 
up to approximately 10~° ions/electron for electron energies of 90 eV 
and current densities of 10 mA/cm’*. This O* evolution reduced 
considerably the d.c. emission capabilities of the oxide cathodes. 

It was found that heating the anodes from 700° to 1000°C for long 
periods of time does not always eliminate all evolution products 
caused by electron bombardment. Hydrogen was observed to be 
evolved from Ti,and O* ions were observed from formerly oxidized 
Cu, Ni, Mo, and Ta,immediately after outgassing at temperatures 
less than 1000°C. 


621.385.1 
TUBE EXHAUST METHODS USE SIMPLE GEAR. 
3676 J. H.O.Harries. 
Electronics, Vol. 32, No. 25, 78-81 (June 19, 1959). 
Describes the manufacture of simple vacuum tubes for school 


demonstrations using only getters and a mechanical pump. 
A.H.W.Beck 


621.385.1 
THE INFLUENCE OF CERAMICS ON THE EVOLUTION 

3677 OF THE MANUFACTURING TECHNIQUES FOR 
TRANSMITTING TUBES. G.Gallet. 

Onde elect., Vol. 40, 201-6 (Feb., 1960). In French. 

An account of the advantages gained by using ceramics instead 
of glass in the envelopes of microwaves valves. The advantages of 
pure oxide ceramics, especially alumina, prepared by sintering in 
vacuum, are stressed. A.H.W.Beck 
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621 .385.1.032.24 : 537.533 
THE GRID EMITTING PROPERTIES OF TITANIUM. 
3678 = _A.Champion. 
Brit. J. appl. Phys., Vol. 9, No. 12, 491-5 (Dec., 1958). 

Experiments are described in which the emission from thin films 
of barium and barium oxide deposited on titanium is compared with 
that from similar deposits on tungsten. With deposits of both barium 
and barium oxide the emission from titanium is very much less than 
that from tungsten throughout the temperature range investigated 
(700-1000° C). Above about 900°C the evaporation of titanium will 
poison the emission of an adjacent oxide cathode, but it is concluded 
that from 700°C up to this temperature titanium would good 
grid emission suppression properties. This could enable titanium 
to be used as a screen-grid winding wire in the place of carbonized 
molybdenum wire in a number of receiving valves, and as an elect- 
rode material in:other electronic devices where hot electrodes 
become contaminated with cathode material. 


621 .385.1.032.24 : 537.533 
THERMIONIC PROPERTIES OF THORIUM DEPOSITS 
3679 ON CONTROL GRID MATERIALS. J.A.Champion. 
Brit. J. appl. Phys., Vol. 10, No. 2, 71-4 (Feb., 1959). 

Experiments are described in which the emission is measured 
from thin films of thorium deposited on different platinum— 
molybdenum phases of approximate composition Pt, Pt,Mo, Pt,Mo, 
Pt,Mo, and Mo. The emission from all the platinum phases is con- 
siderably lower than that from pure molybdenum. The lowest emiss- 
ion was observed with the Pt,Mo phase. The emission from thorium 
deposited on to the Pt,Mo, phase decays rapidly at temperatures of 
1300°C and above, whereas that from similar deposits on molybde- 
num does not. The emission from thin films of thorium deposited 
on to titanium and tungsten has also been studied. The emission 
from a layer on titanium that had been thoroughly pre-cleaned was 
found to be much less than that from a similar layer on tungsten. 
The application of these results to the suppression of grid emission 
in the presence of thoriated tungsten cathodes in transmitting valves 
is discussed. 


621 .385.13 
THEORETICAL PROBABILITY TREATMENT OF ANODE 

3680 CURRENT VARIATIONS IN ELECTRON TUBES. 
L.Takacs. 

Acta phys. Hungar., Vol. 7, No. 1, 25-50 (1957). In German. 

The author comments on Schottky’s (1918) solution of the problem 
of anode current variations in a thermionic diode; he shows that this 
solution can be generalized and an exact solution found for the nature 
of the noise spectrum. A.E.I.Research Laboratory 


621.385.2 : 537.534 
THERMAL EMISSION OF ALKALI ION PULSES FROM 
3681 CLEAN AND OXYGENATED TUNGSTEN. 
R.E.Minturn, 8.Datz and E.H.Taylor. 
J. appl. Phys., Vol. 31, No. 5, 876-9 (May, 1960). 

The spontaneous emission of positive ions from a heated tungsten 
filament occurs as pulses, a single pulse releasing as many as | 
ions in less than 100 usec. The pulses are composed mainly of 
potassium ions, present as impurities in the tungsten lattice. It is 
suggested that the emission of positive ions in the form of bursts is 
dependent upon the existence of edge dislocation in the metal. At 
temperatures where the formation of an adsorbed layer is possible, 
oxygen has a very pronounced effect upon the rate of emission of 
positive ion pulses. 


621.385.2 : 537.534 
THERMAL POSITIVE ION EMISSION AND THE 
3682 ANOMALOUS FLICKER EFFECT. 
8.Datz, R.E.Minturn and E.H.Taylor. 
J. appl. Phys., Vol. 31, No. 5, 880-3 (May, 1960). 

The correlation between the anomalous flicker effect in space 
charge limited diodes and the positive ion pulses which generate it is 
studied in the light of recent measurements of the size and shape of 
thermal positive ion pulses from tungsten filaments. It is shown 
that the positive ion pulses, although smaller than the electron pulses, 
have similar duration times, and that the periodic structure of the 
electron pulses may be quantitatively explained by reflection of the 
positive ion bursts back and forth through the region of maximum 
space charge. 
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621.385.3 : 621.396.97 
HIGH-POWER TRANSMITTING VALVES WITH 
3683 THORIATED FILAMENTS FOR USE IN BROADCASTING. 
H.S.Walker, W.H.Aidous, R.G.Roach, J.B.Webb and F .D.Goodchild 
Proc. Instn Elect. Engrs, Paper 3200 E, publ. March, 1960 (Vol. 107B, 
172-80). 

A major change that has occurred in high-power transmitting 
valves during the last decade is the introduction of the thoriated- 
tungsten filament or cathode. The paper describes the technology 
of these cathodes and some of the valve characteristics resulting 
from the change-over from a pure tungsten cathode. Details are 
given of the various properties of thoriated-tungsten cathodes 
resulting from the carburization process which is necessary to 
give stable emission. The performance is given of six typical types 
of transmitting valves used both in the sound and television services 
of the B.B.C. These are typical of many other types of large valves 
with thoriated cathodes which differ only in minor aspects from those 
described. Detailed performance results are given, together with a 
study of the economies of thoriated cathodes in practice. In consi- 
dering the installation of these valves using bright tungsten cathodes, 
consideration has been given to the economic aspects of installation. 
Illustrations of the six types of valves described in the paper and 
survivor curves both for tungsten and thoriated tungsten valves are 
given, together with the curves showing loss of programme due to 
valve failure. It seems clear from the results that not only do 
thoriated-tungsten filaments or cathodes give economy in operation, 
but the lives in many cases are considerably extended. 


621.385.6 : 621.373.5 
TRANSISTORIZED POWER SUPPLIES FOR TRAVELLING- 
WAVE TUBES, CATHODE-RAY TUBES AND KLYSTRONS. See 
Abstr. 3541 


621.385.623.5 
THEORETICAL STUDY OF POWER AMPLIFIER 
3684 KLYSTRONS FOR THE U.H.F. BAND. 
C.Zlot . 
Onde elect., Vol. 40, 133-8 (Feb., 1960). In French. 
A general discussion of the design of medium power klystrons 
using beams of smaller than usual diameter to obtain lightly loaded 


cavities, high Q's and large values of gap coupling factor. 
A.H.W.Beck 


6 21.385.623.5 
PRACTICAL AND TECHNOLOGICAL ASPECTS OF THE 
3685 CONSTRUCTION OF KLYSTRON POWER AMPLIFIERS. 
R.Champeix. 
Onde elect., Vol. 40, 139-42 (Feb., 1960). In French. 
Description, in very general terms, of a 2 kW, 900 Mc/s glass — 
metal seal klystron using an impregnated tungsten cathode. 
A.H.W.Beck 


621.385.632.1 : 537.533 
ON THE NONCONSERVATION OF NOISE 

3686 PARAMETERS IN MULTIVELOCITY BEAMS. 
J.Berghammer and S8.Bloom. 

J. appl. Phys., Vol. 31, No. 3, 454-8 (March, 1960). 

Macroscopic equations for conservation of charge, momentum, 
and energy, as derived from the Boltzmann equation, are applied to 
an electron stream having a velocity spread. For small velocity 
spreads, these equations are simple to treat. The noise parameters, 
8 and Il, which determine the minimum noise figure of a beam-type 
microwave tube, lose their invariance in the presence of velocity 
spread; they become functions of position. The changes of S and I 
are such to lower the minimum noise figure. These results are in 
agreement with a detailed numerical solution of the Boltzmann 
equation as previously reported by others. 


621.385.632.1 
A HALF-WATT C.W. TRAVELING-WAVE AMPLIFIER 
3687 FOR THE 5-6 MILLIMETER BAND. 
H.L.McDowell, W.E.Danielson and E.D.Reed. 
Proc. Inst. Radio Engrs, Vol. 48, No. 3, 321-8 (March, 1960). 
The travelling-wave tube described has achieved more than 
30 dB of gain over a bandwidth of 10Gc/s centred at 55Gc/s. A 
maximum c.w. output power of 0.5W has been obtained in this band. 
The electrical and mechanical techniques are described which were 
found successful in solving the problems peculiar to the high operating 
frequency. These problems are focusing, heat dissipation, intrinsic 
r.{. loss and structural precision. Experimental data on an operating 
tube are presented which show good agreement with predicted per- 
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formance. These data suggest that the techniques described may be 
extended to allow either an increase in power to several! watts at 

the present operating frequency or an increase in operating frequency 
to 150 Gc/s for an output power of 100 mW. 


621.385.633 
EXPERIMENTAL X-BAND PREAMPLIFIER TUBES 
3688 WITH 4.5 DB NOISE FIGURE. 
J.E.Nevins and M.R.Currie. 
Proc. Inst. Radio Engrs, Vol. 47, No. 11, 2015-16 (Nov., 1959). 

Describes the principles of construction of low-noise electron 
guns for use in beam-type microwave amplifiers. An investigation 
of the frequency dependence of the noise reduction technique is 
described. Results obtained with a number of X-band backward- 
wave amplifiers are given. R.C.Glass 

621.385.633 
EXPERIMENTAL INVESTIGATION OF NON-SLOWED 
3689 BACKWARD-WAVE OSCILLATORS. K.Ya. Lizhdvoi. 
Radiotekhnika i Elektronika, Vol. 4, No. 2, 212-17(Feb., 1959). 
In Russian. 

The results of an experimental investigation of a microwave 
oscillator in which interaction occurs between an electron beam and 
an electromagnetic wave having a phase velocity equal to the velo- 
city of light. An experimental oscillator is described. The varia- 
tion of power over the band, the dependence of oscillator frequency 
on magnetic field and the effect of electron beam current are inves- 
tigated. The results show good agreement with theory. (English 
summary: PB 141106T-13, obtainable from Office of Technical 


Services, U.S. Dept. of Commerce, Washington, D.C., U.S.A.). 
R.C.Glass 


621.385.64 
THE EFFECT OF RESIDUAL GASES ON THE SUPER- 
3690 CRITICAL CURRENT OF A STATIC MAGNETRON. 
A.S.Borodkin. 
Zh. tekh. Fiz., Vol. 29, No. 6, 778-83 (June, 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics 
(New York), Vol. 4, No. 6, 701-5 (Dec., 1959). 

An experimental determination was made of the order of 
magnitude of the minimum gas pressure that can be detected by the 
change in anode current of a magnetron in a magnetic field greater 
than the critical value, at an anode voltage less than the ionization 
potential of the gas concerned. This pressure was estimated on the 
assumption that it is determined by the length of the free path of an 
electron in an electron gas. The order of magnitude of the minimum 
pressures obtained experimentally and theoretically agree, being 
about 10~ mm Hg. 


621.385.64 : 537.533 
INSTABILITY OF THE ELECTRON CLOUD IN A 

3691 MAGNETRON. B.B.Kadomtsev. 

Zh. tekh. Fiz., Vol. 29, No. 7, 833-44 (July, 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics (New 
York), Vol. 4, No. 7, 753-63 (Jan., 1960). 

It is shown that in a field H, which is larger than the critical 
field, the stationary electron cloud in a smooth magnetron (in which 
the electrons move in loops) is unstable, and that the time for small 
perturbations to build up in the stationary state is of the same order 
of magnitude as the electron time of flight. 


621.385.832 
HIGH TRANSCONDUCTANCE WIDE-BAND CATHODE- 
3692 RAYGUN. E.Atti. 
J. Brit. Instn Radio Engrs, Vol. 20, No. 3, 171-80 (March, 1960). 

The "screen-grid amplifier gun" is a combination of a conven- 
tional tetrode-type gun with an amplifier constituted in large measure 
by the gun's existing electrodes. In its simplest version the gun has, 
in fact, only one electrode more than conventional guns. The new 
gun has three grids participating in the beam modulation process: 
an auxiliary input grid and the two grids of the immersion lens. These 
latter grids are coupled together and operated 180° out of phase with 
respect to the input grid. Transconductance and resolution have been 
divorced from each other to a large extent in the screen-grid ampli- 
fier gun. The low shunt capacitance makes the gun particularly suit- 
able for wideband operation. Favourable possibilities are offered by 
this development for building guns with smaller "gamma" than hither- 
to possible. Analytical correlating the gun's beam cur- 
rent to various types of gun drive, namely, combined screen and con- 
trol-grid drive, control-grid drive and cathode drive are derived for 
cathode-ray guns of conventional design. An analytical expression 
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for the gun's modulation constant is also given. Television guns 
possessing excellent resolution characteristics and transconductance 
in excess of 500 jamhos may be obtained rather simply. High trans- 
conductance guns and structures are shown. 


621.385.833 : 537.533 
3693 RESISTANCE BIAS CHARACTERISTIC OF THE 
ELECTRON MICROSCOPE GUN. 

M.E.Haine, P.A.Einstein and P.H.Borcherds. 
Brit. J. appl. Phys., Vol. 9, No.12, 482-6 (Dec., 1958). 

It has been shown in a previous paper (Abstr. 1809 of 1952) 
that the theoretical value of current density per unit solid angle 
(brightness) could be obtained from the hairpin cathode electron 
microscope gun for a wide range of geometrical design, provided 
that an optimum bias voltage, which depended on the geometrical 
design, was applied between shield and cathode. When using a self- 
biasing arrangement, the total beam current tends to become 
stabilized by negative feed-back action. This is a valuable advantage 
but may lead to the impossibility of operating the gun at the optimum 
bias voltage. The present investigation shows that for a reasonably 
wide range of geometrical design, conditions can be established, 
with the correct choice of bias resistance, whereby the gun can be 
operated at theoretical brightness and with current stabilization, for 
a reasonable choice of filament temperature, giving a range for 
choice in beam angle or beam current. 


621.385.833 : 537.533 
SPHERICAL ABERRATION DUE TO INITIAL PATH 
3694 ANGLE AND LENS CURVATURE IN APERTURE 
ELECTRON LENSES. L.A.Harris. 
Proc. Inst. Radio Engrs, Vol. 48, No. 3, 368-9 (March, 1960). 
Thin-lens electron optics of an aperture in (a) a spherical and 
(b) a cylindrical electrode are discussed: an extension of the 
Davisson—Calbick theory for a plane electrode is given, assuming 
zero field on the exit side but not making the paraxial approximation. 
B. Meltzer 


621.385.833 : 537.53 
THE RELATIONS FOR CONSTANT CURRENT IN MULTI- 
3695 BEAM ONE-DIMENSIONAL ELECTRON STREAMS. 
Chzhan Dzhi-Min [Chang Chih-Ming] 


Zh. tekh. Fiz., Vol. 29, No. 2, 163-9 (Feb., 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics (New 
York), Vol. 4, No. 2, 140-5 (Feb., 1959). 

Considers the one-dimensional flow of n intermingled beams 
which pass through two infinite planes on which the potential has 
fixed values. The relations for single beams are generalized to 
two-beam streams. 


GAS DISCHARGES 
GAS-DISCHARGE TUBES 


621.387 : 537.52 
3696 THE MAGNETIC STABILIZATION OF LOW PRESSURE 
D.C. ARCS. H.Wroe. 

Brit. J. appl. Phys., Vol. 9, No. 12, 488-91 (Dec., 1958). 

Self-sustaining d.c. arc discharges between solid metal elec - 
trodes at pressures down to 10 mm of mercury have been investi - 
gated. At pressures below a few millimetres of mercury, arcs on 
both refractory and non-refractory metals behaved like cold-cathode 
arcs. "Spot-splitting’ and "reverse driving" of the cathode spot 
were observed and a form of instability is described. Reverse 
driving of the cathode spot or spots by the magnetic field set up 
by the current in the electrodes themselves is suggested as the 
cause of the instability. A magnetic method of stabilizing the dis- 
charge is described, requiring an axial magnetic field of at least 
500 G. A marked constriction of the positive column was caused 
with this value of field. The magnetically stabilized discharge has 
been used experimentally to produce short welds on ¢ in. thick mild 
steel plate at 1 » of mercury pressure using about 40 A at 30 V. 


621.387 : 621.316.5 


ARC MOVEMENT ON ROUND RODS. 
3697 1.Gtine 


. n¢. 
Elektrotech. Z. (E.T.Z.) A, Vol. 81, No. 4, 132-9 (Feb. 15, 1960). 
In German. 


GAS DISCHARGES 





Abstr. 3693--3703 


The speed of movement of an a.c. arc through its own field was 
determined experimentally on round copper, iron and aluminium 
rods arranged horizontally, by a new method. The results of the 
measurements are reported. An expression for the speed of move- 
ment of the arc is derived theoretically, and then a few suggestions 
are made to explain the mechanism of migration. 


621.361 : 537.52 
GLOW DISCHARGE CHARACTERISTICS OF HELIUM- 
3698 NEON MIXTURES. G.F.Weston. 
Brit. J. appl. Phys., Vol. 10, No. 12, 523-6 (Dec., 1959). 

The maintaining and breakdown potentials for a number of 
helium—neon mixtures have been determined over a pressure x 
distance (pd) range of 1 to 75 cm mm of mercury. The normal 
cathode fall and the minimum breakdown potential were higher for 
mixtures containing from 1 to 5% neon, than for either of the pure 
gases. At higher pd values the breakdown potential was lower for 
mixtures of the order of 50% helium - 50% neon than for the pure 
gases. These results suggest reactions between the two gases 
affecting the ionization coefficients. Charge exchange processes, 
detected by Oskam inthe afterglow of such mixtures, are consistent 
with the emission spectra of the glow discharges, and are the 
probable cause of the variations. 

621.387 : 537.533 
DEUTERIUM -FILLED THYRATRONS 

3699 k.G.Cook and G.GIsaacs. DEUTERIUM AS A FILLING 
FOR HIGH-VOLTAGE THYRATRONS. R.J Armstrong and 
N.S Nicholls 
Brit. J. appl. Phys., Vol. 9, No. 12, 497-8, 498-9 (Dec., 1958). 


621.387 : 539.12 : 537.52 
PRODUCTION OF X-RAYS DURING A LOW- PRESSURE 
3700 GAS DISCHARGE. R.F.Thumwood. 
Brit. J. appl. Phys., Vol. 10, No. 3, 147-51 (March, 1959). 
The impulse breakdown of several gases at pressures of a few 
microns of mercury has been investigated. During the first stage 
of the discharge, a microsecond burst of X-rays is emitted from a 
spot of about 8 mm diameter on the anode electrode. If the initial 
voltage applied to the tube is 600 kV, a single X-ray pulse will 
produce a legible radiograph through about 5 cm of steel. The 
mechanism of the discharge has been studied and high-speed 
photographs of the visible discharge show a luminous column moving 
from cathode to anode. Steenbeck's theory has been extended to show 
qualitatively the probable sequence of events during the discharge. 


621.387 

3701 EFFECTS OF ARGON CONTENT ON THE CHARACTER- 

ISTICS OF GLOW-DISCHARGE TUBES. 
F.A.Benson and P.M.Chalmers. 
Electronic Engng, Vol. 32, 218-23 (April, 1960). 

Measurements were made to determine the effects of varying 
the argon content of glow-discharge stabilizer tubes on the striking 
and running voltages, the running-voltage/tem perature curves, the 
initial drifts and the impedance/frequency and noise characteristics. 
Work was originally carried out on neon-filled and helium -filled 
tubes, having cerium cathodes with argon contents varying from zero 
to 3.5% in 0.5% steps. Later studies were confined to neon-filled 
tubes with argon countents varying over the relatively wide range of 
0.001 to 10% having molybdenum anodes and cathodes and employing 
high-stability reference-tube manufacturing techniques. The results 
of the work are presented and discussed. 


621.387 

3702 MINIATURE GAS-FILLED TUBES FOR HIGH-SPEED 

COUNTING. KApel and P Berweger. 
Electronics, Vol. 33, No. 8, 46-7 (Feb. 19, 1960). 

Miniature decade counter tubes (EZ10) are described and 
examples of circuitry for counting rates up to 50 kc/s, 100 kc/s and 
1 Mc/s are given. In the latter case a hydrogen-filled version 
(EX10B) is used. A Sczaniecki 


621.387 : 537.52 
3703 PREPARATION OF ANODIC OSCILLATOR TUBE USING 
GLOW DISCHARGE. K.Ogawa. 
J. Phys. Soc. Japan, Vol. 14, No. 3, 385-6 (March, 1959). 
Describes the construction and gas filling techniques for the 
production of relaxation (anode) oscillator tubes. The gas fillings 
were Ne or A (~50 mm Hg pressure) and for tube currents of 2-20mA 


the oscillation frequency was 8-14.5kc/s. 
J.D.Cragges 





Abstr. 3704—3711 ELECTRONIC 


621.387 
ELECTROMAGNETIC PROPERTIES OF HIGH- 

3704 TEMPERATURE AIR. 
M.P.Bachynski, T.W.Johnston and I.P .Shkarofsky. 
Proc. Inst. Radio Engrs, Vol. 48, No. 3, 347-56 (March, 1960). 

Discusses the attenuation and phase characteristics of plasmas 
and, in particular, the electromagnetic properties of high-tempera- 
ture air. It is shown that by suitable normalization of the parameters 
the electromagnetic properties of plasmas may be universally re- 
presented in convenient form in either the complex dielectric coeffi- 
ctent plane or the complex propagation constant plane. Next, the 
electron number densities and electron collision frequencies for air 
ranging in temperature from 3000° to 12000° K and in density from 
10' to 10~* times the density at sea level are illustrated, The atten- 
uation and phase constants for an electromagnetic wave traversing 
this medium were evaluated for frequencies from 10° to 10"'. As 
an example, the above universal representation is applied to the 
stagnation region of a hypersonic vehicle in space. 


621.387 : 621.316.722 
IMPEDANCE/FREQUENCY CHARACTERISTICS OF 
3705 GLOW-DISCHARGE REFERENCE TUBES. 
F.A.Benson and P.M.Chalmers. 
Proc. Instn Elect. Engrs, Paper 3175 £, publ. March, 1960(Vol.107B, 
199-298). 
The impedance/frequency characteristics of some cold-cathode 
glow-discharge tubes over the frequency range 300 c/s-5 Mc/s 
have been obtained. The results are shown to agree with an extended 
form of a theory by van Geel. Impedance measurements indicate 
that there are several delayed effects in the glow discharge which 
affect the low-frequency impedance characteristics considerably. 
Tentative suggestions about the origin of these effects are discussed 
and the influence of some tube parameters on the magnitudes of the 
consequent delay times are indicated. The equivalent circuit of the 
glow-discharge tube is determined from the results. 


621.387.422 : 621.317.79 
1 THE A.C. OPERATION OF ION CHAMBERS AT HIGH 

3706 FLUXES. J.Watson. 

Proc. Instn Elect. Engrs, Paper 3207 M, publ. March, 1960 (Vol 107B, 
216-24). 

When a sinusoidally varying p.d. is applied between the electrodes 
of an ion chamber subject to ionizing radiations, the motion of the 
charge carriers and the form of the current in the external circuit 
depend upon the applied voltage and frequency, the gas filling and the 
flux level. A brief analysis of such conditions is made with space- 
charge effects neglected and is then modified semi-empirically to 
take account of space-charge phenomena. In the course of this ana- 
lysis a definition of "saturation" as applied to chambers using alter - 
nating polarizing voltages is proposed, and a series of experiments 
is described showing how variations in the aforementioned parameters 
affect this condition. Throughout the tests a standard A.E.R.E. RC1 
ion chamber was used and was irradiated in the reactors Gleep and 


Bepo. 


ELECTRONIC EQUIPMENT 


621.389 
INTEGRATED ELECTRO-MECHANICAL DESIGN AS 
3707 APPLIED TO ELECTRONIC EQUIPMENT. D.L.Swale. 
Brit. Commun. and Electronics, Vol. 7, No. 3, 174-80 (March, 1960). 
Reliability, simplicity of operation, and ease of maintenance 


EQUIPMENT June 1960 


are the three primary considerations for the electro-mechanical 
designer of electronic equipment. Based on these principles a 
description is presented of present-day techniques and future trends 
with particular emphasis on the need for integrated electromechanical 
design involving the studies of reliability, development potential, 
operational environment, and ergonomic aspects. J.MacCormack 


621.389 
DESIGN CONSIDERATIONS FOR INTEGRATED 

3708 ELECTRONIC DEVICES. J.T.Wallmark. 
Proc. Inst. Radio Engrs, Vol. 48, No. 3, 293-300 (March, 1960). 

Some fundamental factors affecting the design of integrated 
electronic devices are discussed, particularly the influence of 
shrinkage. It is concluded that the considerable advantages of 
integrated devices, compared to conventional devices, such as very 
small volume and weight, and reduced numher of metallic connec- 
tions, have to be paid for by higher shrinkage in fabrication. Three 
considerations are advanced, which will reduce partially this higher 
shrinkage. First, the resulting increase in cost may be made very 
small if the design of the integrated device allows the extent of inte- 
gration to be adjusted to the shrinkage rate. Second, the resultant 
high cost of the integrated device justifies a higher investment in 
the fabrication process of the integrated devices than for the indivi- 
dual units. Third, methods of doctoring integrated devices may be 
used to reduce the shrinkage effectively. 


621.389 
SOME TOPICS IN THE THEORY OF THE RELIABILITY 
3709 OF RADIO-ELECTRONIC EQUIPMENT. B.R.Levin. 
Radiotekhnika, Vol. 15, No. 2, 67-74 (Feb., 1960). In Russian. 
General relationships are derived for determining the overall 
reliability of a system. Asymptotic formulae are obtained for the 
reliability assuming exponential, Rayleigh and norma! laws of dis- 
tribution of the reliability of the separate elements. A method is also 
given for calculating the time necessary until the replacement of a 
defective component. 8.C.Dunn 


621.389 : 621.374.32 
3710 AN AUTOMATIC FISH EGG COUNTER. 
B.B.Parrish, 1.G.Baxter and M.J.D.Mowat. 

Nature (London), Vol. 185, 777 (March 12, 1960). 

All the eggs from the gonad — in the first instance of a herring 
— were placed in water in a glass funnel provided with a stirrer. 
Eggs passing through the base of the funnel were swept along a glass 
tube and through a constriction sufficiently large to pass one egg 
only at a time. At this constriction, a window was located and through 
it a beam of light was focused on to a photomultiplier cell. The cell 
was used to drive an electronic counter. Eggs passing through the 
constriction interrupt the beam and so register a count in the 
counter. The max. error in counts ranging from 19000 to 43 000 
did not exceed 1%. H.G.M.Spratt 


621.389 : 621,397.9 
TIME LAPSE ULTRAVIOLET TELEVISION-MICROSCOPY 
INSTRUMENTATION AND BIOLOGICAL APPLICATIONS. 
See Abstr. 3158 


621.389 .049.75 
3711 THE APPLICATION OF PRINTED WIRING TO 
DEVELOPMENT AND SMALL BATCH PRODUCTION 
WITH PARTICULAR REFERENCE TO TELEVISION EQUIPMENT. 
E.Davies. 
J. Brit. Instn Radio Engrs, Vol. 20, No. 4, 265-79 (April, 1960). 








TELEPHONE SYSTEMS 


TELECOMMUNICATION 


621.39 
3712 COMPARISON OF COHERENT AND PHASE-~COMPARISON 
DETECTION OF A FOUR-PHASE DIGITAL SIGNAL. 
C.R.Cahn. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1662 (Sept., 1959). 

In previous correspondence, Lawton (Abstr. 4844 of 1959) had 
concluded that results deduced by him for a binary phase-reversal 
system would apply to a four-phase differentially-coherent system, 
such as Kineplex. The present note points out that despite the fact 
that a four-phase signal can be considered as the combination of two 
binary phase-reversal signals added in phase quadrature, such a sys- 
tem suffers slightly less than a 3-dB penalty when phase comparison 
detection is used instead of coherent detection. The reason for this 
difference is that the four-phase system does not separate the re- 
ceived signal plus noise into two independent channels but provides an 
output in the form of characters chosen from a "four-level" alphabet. 

8.C.Dunn 


621.391 
MULTIPLE PRODUCTS OF MATRICES OF GENERAL 
3713. FORM. M.Dreikorn and F.Stockinger. 
Arch. elekt. Ubertragung, Vol. 14, No. 2, 54-6 (Fehb., 1960). In 
German. 
A general method is devised for the rationalized calculation of 
multiple products of rectangular matrices with several lines. Its 
practical application is shown by reference to a numerical example. 


621.391 
CONSIDERATIONS OF THE CONCEPT OF THE INSTAN- 

3714 TANEOUS FREQUENCY OF A SIGNAL. R.Fortet. 
Cables et Transm. Vol. 14, No. 1, 60-73 (Jan., 1960). In French. 

It is first suggested that to each real signal there corresponds 
some rigorously definable analytical signal and a procedure is derived 
for finding it. The instantaneous frequency of the associated analyti- 
cal signal is then defined in terms of a limit process. It is admitted 
that the instantaneous frequency is not precisely instantaneous; its 
value at any time depends not only on the history of the signal but 
also on its future. In the second part, simple filter theory is deve- 
loped on the assumption that the purpose of a filter is to transmit 
an instantaneous frequency. Finally, attention is concentrated on 
minimum phase networks and although no general result appears it 
is established that in a symmetrical filter there is no distortion of 
the instantaneous frequency. S.C.Dunn 


621.391 
INFORMATION THEORY AND INFORMATION 

3715 ELECTRONICS. P.Neidhardt. 

Exper. Tech. der Phys., Vol. 7, No. 5, 228-34 (1959). In German. 

A block diagram is given of the relationship between the various 
branches of information theory and the electronic techniques which 
are involved. Further branches of the diagram embrace applications 
to logic, mathematics and thermodynamics. The properties of binary 
devices are briefly described with particular reference to the use of 
magnetic materials. 8.C.Dunn 


621.391 
DERIVATIVES AND INTEGRALS OF THE LAGUERRE 
3716 POLYNOMIALS. E.Mishkin. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1652-3 (Sept., 1959). 
Orthonormal!l series are of increasing importance in signal 
analysis and approximate characterization of unknown transferences. 
Relatively simple expressions can be derived for the i-th derivative 
or integral of the n-th series term as a function of a limited number 
of other polynomial terms. Some of these affinities, believed not to 
have been published before, are given for the Laguerre polynomial 
series. 8.C.Dunn 


621.391 
MEANS FOR COUNTING "EFFECTIVE" NUMBERS OF 

3717 OBJECTS OR DURATIONS OF SIGNALS. R.M.Lerner. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1653 (Sept., 1959). 

In dealing with signals of large time—bandwidth product, it is 
customary to speak of the "effective" number of degrees of freedom 
as the number of these coefficients that are "sufficiently" large. 
Except in the case of band-limited signals, however, no means of 
computing the "effective'’ number of degrees of freedom has been 
suggested. Gabor's definition has three disadvantages : first, it is 


Abstr. 3712—3722 


necessary to use single-sided spectra; secondly, there are impor- 
tant applications in which a total waveform is broken into pieces 
which may be transmitted at different times; thirdly, if one wishes 

to fix effective bandwidth or duration of a signal in a variational 
problem, it is found that the constraint is satisfied in a trivial way 

by a pair of impulses separated by a given duration. Formulae are 
given which are equally applicable to double- and single-sided spectra 
The use of the proposed definition leads to a minimum possible 
duration—bandwidth product for a signal. 8.C .Dunn 


TELEGRAPH AND TELEPHONE SYSTEMS 


621.395.2 
A HUNDRED SUBSCRIBERS TELEPHONE SYSTEM 
3718 WITH A SINGLE PAIR OF LINES. P.N.Das. 
J. Technol. (Calcutta), Vol. 3, No. 2, 93-7 (Dec., 1958). 

In this system any subscriber can dial any other by sending a 
number of impulses which causes the bell of the called subscriber to 
ring selectively. Telephone communication can thus be established 
through the same pair of lines. The arrangement is such that when 
the lines are once engaged by any subscriber, they cannot be used 
by any other till the former completes his conversation. Thus although 
all the subscribers are connected across the same pair of lines, 
complete privacy is maintained in the system. Only one pair of lines 
are required and there is no separate exchange equipment. The 
system is most suitable when the subscribers are located in the same 
direction and at large distances from one another. 


621.395.34 
CRITERIA FOR QUALITY CONTROL OF THE 

3719 ROTTERDAM DISTRICT CROSSBAR EXCHANGE. 
F.W. van der Haer. 
Ingenieur, Vol. 72, No. 10, E.9-E.13, (March 4, 1960). In Dutch. 

Mechanical overhaul should be undertaken on crossbar exchanges 
only when there is a real need for it. Charts of traffic observations 
will reveal this need. Such charts are shown for traffic in the 
directions of the Hague and Amsterdam for the period Nov..1953 - 
Dec. 1956. A method is described for fixing a fault rate in the 
exchange that can be accepted without recourse to an overhaul, and 
a way of estimating the quality of an exchange is explained which 
compares the results of traffic observations with the fixed fault 
rate. G.N.J.Beck 


621.395.341 
“ CALL DISTRIBUTION IN LARGE P.A.B.X'S. 

3720 £ Behlendorff and F.Kappl. 
Siemens-Z., Vol. 33, No. 12, 763-6 (Dec., 1959). In German. 

Describes a new call-distribution technique for large p.a.b.x's 
where extensions are directly accessible to incoming calls. 
Constructional features, operating principles and traffic-handling 
capacity are discussed and compared with those of a p.a.b.x. 
without call-distribution facilities. 


621.395.345 
3721 APPLICATIONS OF TRANSISTORS IN A SPACE- 
DIVISION ELECTRONIC TELEPHONE SYSTEM. 
H.K.M.Grosser. 
Proc. Instn Elect. Engrs, Paper 3118E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1211-13, 1289-91 (1959). 

The requirements for a cross-point can be met by a p-n-p-n 
transistor. A study of a four-stage 10000 line exchange has been 
made. Much lower crosstalk is obtained than with a p-n-p-n 
diode. H. Jefferson 


621.395.345 
3722 LINE COMMUNICATIONS INCLUDING PULSE CODE 
TECHNIQUES. J.R.Tillman. 

Proc. Instn. Elect. Engrs, Paper 3058E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959) 
Vol. 106B, Suppl. 18, 1183-6, 1206-7 (1959). 

Reasons are given for the lack of any large-scale applications 
of the transistor at present, and some potential uses are discussed. 





Abstr. 3723--3733 


These include the improvement of filter characteristics by loss 
compensation and the use of pulse-code techniques which are parti- 
cularly suited to transistors. V.G.Welsby 


621.395.43 
TRANSMISSION SYSTEMS OF HIGH CAPACITY. 

3723 W.Neu. 

Bull. Assoc. Suisse Elect., Vol. 51, No. 5, 205-12 (March 12, 1960). 
In German. 

Existing transmission systems, i.e. coaxial cables and micro- 
wave links, are briefly reviewed; engineering difficulties are men- 
tioned, e.g. the maintenance of accurate levels in a line with a total 
amplification of 20000 dB; a diversity anti-fading system is briefly 
described. Transmission by waveguide lines, with millimetre 
waves and a transmitted spectrum of 40000 Mc/s, is discussed. The 
importance of maintaining a unique mode of transmission is stres- 
sed; helix waveguides as mode filtering systems are described. The 
use of pulse-code modulation in waveguide transmission systems is 
advocated; its operational principles are explained in some detail, 
among them the coding and the structure of the ternary code. Appli- 
cation of pulse-code modulation in the electronic telephone exchange 
is briefly discussed. J.M.Silberstein 


TELEPHONE EQUIPMENT 
COMMUNICATION NETWORKS AND CABLES 


621.395.64 
POST OFFICE VALVES FOR DEEP-WATER SUBMARINE 


3724 TELEPHONE REPEATERS. M.F.Holmes and F.H.Reynolds 


Proc. Instn Elect. Engrs, Paper 3163 E, publ. March, 1960 (Vol. 107B, 
165-71). 

As the length of submarine telephone-cable systems is increased, 
new demands are placed on the amplifying valves in the submerged 
repeaters. Based on the experience of earlier valves suitable for 
shallow-water repeaters, two new valves have been developed for 
deep-water submarine cables. 


621.395.666 
” INTERCEPTION EQUIPMENT IN AUTOMATIC 

3725 EXCHANGES. W.Skarabella. 

Siemens-Z., Vol. 34, No. 2, 84-5 (Feb., 1960). In German. 

Reviews the conventional interception equipment used by the 
West German and foreign telephone administrations for tracing 
anonymous Calis. 

621.395.74 
THE DISTRIBUTION LAW AND THE ADDITION 
3726 THEOREM FOR TRAFFIC SOURCES AND LINE 
LENGTHS IN RADIAL NETWORKS WITH SQUARE BOUNDARIES. 
H.Kremer. 
Nachrichtentech. Z. (N.T.Z.), Vol. 12, No. 12, 601-3 (Dec., 1959). 
In German. 


621.395.8 
TRANSMISSION PLANNING FOR TELEPHONE NET- 

3727 WORKS AND P.A.B.X.'s. ©.HUrner and W.Langsdortff. 
Siemens Z., Vol. 33, No. 7, 453-61 (July, 1959). In German. 

The attenuation allocation plan 55 of the West German P.T.T. 
specifies reference equivalent values for telephones which have to 
be met by classifying insets according to line length. The method of 
determining inset classes for main telephones and extensions is 
explained. Requirements with respect to transmission performance, 
frequency response and intensity range are discussed with regard 
to sidetone and the various forms of noise. 


ELECTROACOUSTIC APPARATUS 


621.395.6 
SYNTHETIC REVERBERATOR. 
3728 4. F.Olson and J.C.Bleazey. 
J. Audio Engng Soc., Vol. 8, No. 1, 37-41 (Jan., 1960). 
The reproduction of sound may be enhanced by the addition of 
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artificial reverberation when the reproduced sound is below the opti- 
mum value of reverberation. Reverberation consists of multiple 
reflections in which each pencil of sound suffers a decrease in inten- 
sity with each reflection. This may be simulated by passing the re- 
produced sound through a series of transducers with progressive de- 
lay and attenuation. A synthetic reverberator has been developed 
with a loudspeaker, pipe, and microphone delay unit in combination 
with a feedback system. 


621.395.6 
MEETING CONCERNING PROBLEMS OF STEREOPHONY, 
3729 HELD AT THE INSTITUT FUR RUNDFUNKTECENIK AT 
HAMBURG ON 8th AND 9th APRIL, 1959. 
Rdfunktech. Mitt., Vol. 3, No. 4, 161-73 (Aug., 1959). In German. 
Abridged versions of eight papers given at the above meeting 
are given. Subjects covered include the following:- basis of 
stereophonic hearing; stereo and pseudostereophonic transmission 
methods; use of film, tape and disks; loudspeaker arrangements; 
survey of foreign developments; stereo, radio transmissions. 





621.395.61 
3730 PROBLEMS OF SOUND AND LOUDNESS 
MEASUREMENTS AND ANALYSES. 
W.Burck and U.Arns. 
Rohde u. Schwarz Mitt., No. 12, 264-72 (1959). In German. 

The sources of error and the influence of the test setup in 
acoustic measurements are discussed and the influence of the sound 
field on the calibration of the standard microphone is studied. The 
technique of sound analysis using magnetic-tape storage and fre- 
quency transformation is discussed and electronic means for the 
elimination of disturbances caused by the tape splice are described. 


621.395.616 : 534.6 
3731 METHOD FOR MEASUREMENT OF jz" /T | IN THE 
RECIPROCITY CALIBRATION OF CONDENSER 
MICROPHONES. W.Koidan. 
J. Acoust. Soc. Amer., Vol. 32, No. 5, 611 (May, 1960). 

A simple method is described for accurately measuring the 
ratio of the driving current through a capacitor-type sound source 
to the open-circuit voltage of a microphone used as the sound 
receptor. Determination of this ratio in a reciprocity calibration 
procedure eliminates the need for measurement of the capacitance of 
the reversible microphone. 


621.395.623.7 
3732 RECENT PROGRESS IN LOUDSPEAKER STANDARDIZA- 
TION. R.Lehmann. 
Onde elect., Vol. 40, 207-11 (Feb., 1960). In French. 

Complete standardization has so far been found impossible 
because of conflicting national views regarding definition of power 
and impedance and conditions of test. Some 22 definitions have, 
however, been established and these are listed. in addition, a few 
major loudspeaker dimensions have been standardized. Finally, 
certain testing procedures, subject to the limitations mentioned 
above, have been specified, including the size of acoustic screen 
to be employed, determination of frequency response, polar diagram, 
impedance and useable power. H.G.M.Spratt 


621.395.625.2 
STEREO DISK PROBLEMS. 
3733 E Pskov. 
J. Audio Engng Soc., Vol. 8, No. 1, 12-18 (Jan., 1960). 

The three different kinds of distortion which may occur when a 
ball-shaped stylus tip plays back a theoretically perfect groove are 
discussed. Groove width v. amplitude of stereo information is cal- 
culated and compared to that of monophonic records. Limits for 
groove width are discussed along With playing time. The relation- 
ship between amplitude and velocity when considering R.IAA 
equalization and peak energy distribution of the programme materia] 
is considered. The theoretical and practical limits for vertical and 
lateral velocities are calculated revealing that it is quite possible to 
cut records which cannot be processed. Preferred playback stylus 
mounting when considering velocity and difference in "'vertica]" 
tracking angle between cutter and playback cartridge is mentioned. 
An example is given showing the theoretical cutting levels attainable 
if the signal is not modified before it is fed into the cutter. Possible 
modifications of the signal are mentioned, and examples give a picture 
of the practical conditions. 





RADIOCOMMUNICATION 


621.395 .625.3 
- THE DISTRIBUTION OF PEAK ENERGY IN RECORDED 

3734 MUSIC, AND ITS RELATION TO MAGNETIC RECORD- 
ING SYSTEMS. J.G.McKnight. 

J. Audio Engng Soc., Vol. 7, No. 2, 65-71, 80 (April, 1959). 

For previous part, see Abstr. 7534 of 1959. Data is needed on 
the distribution of peak energy in music in order to design pre- 
emphasis on the basis of equal probability of overload at all fre- 
quencies. Previously published data is discussed, and new data is 
presented and discussed. The data show that energy distribution is 
very variable; the energy may be within +3 dB from 40 c/s to 16kc/s; 
or the energy may be down as much as 30 dB at 40 c/s and 6 kc/s. 


621.395.625.3 
A NEW EQUALIZATION CHARACTERISTIC FOR 
3735 MASTER TAPE RECORDING. 
A.A.Goldberg and E.L. Torick. 
J. Audio Engng Soc., Vol. 8, No. 1, 29-34 (Jan., 1960). 

Although the signal-to-noise ratio of master tape recorders is 
good by present standards, a low level background noise still exists. 
This is heard as hiss, due to the characteristic of the ear. Hiss 
reduction is accomplished by a new equalization that increases the 
tape loading in the frequencies between 1000 and 15 000 c/s and 
decreases the hiss by 6 dB as compared with N.A.B. equalization. 
This is achieved at the expense of increased distortion within the 
hiss frequencies. 


621.395.625.3 
3736 IMPROVING THE DYNAMIC RANGE OF TAPE 
RECORDING. L.H.Bedford. 

Wireless Wild, Vol. 66, No. 3, 104-6 (March, 1960). 

This is effected by recording a pilot tone of 13.5 kc/s superposed 
on the sound. On recording, pilot tone and signal pass through a 
common monitoring control so that, as this control is operated, the 
level of the recorded pilot tone rises or falls correspondingly. 
On reproduction, the variation in amplitude of the pilot tone is 
used to provide a.g.c., so reconstructing the dynamic range of the 
original sound. A single transistor provides the pilot tone source on 
recording and the a.g.c. on playback. With this device it is possible 
to regain 15.5 dB of dynamic range out of 18 dB lost through 
monitoring. H.G.M.Spratt 


RADIOCOMMUNICATION 


621.396 : 621.382 
RADIO COMMUNICATION. 

3737 J. H Bagley. 
Proc. Instn Elect. Engrs, Paper 3059 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959], 
Vol. 106 B, Suppl. 18, 1187-9, 1206-7 (1959). 

Discusses the applications of semiconductor devices to mobile 
radiocommunication equipments. A design for an experimental re- 
actance amplifier is given. 


621.396.2 
3738 SELECTIVE PAGING SYSTEM USES CODED TRANS- 
MISSION. J.G.DeGraaf. 
Electronics, Vol. 33, No. 9, 68-70 (Feb. 26, 1960). 

This inductive system operates at any one of five frequencies in 
the range 16-28.8 kc/s and is keyed on and off at any one of nine 
selected rates to call up to 45 individual receivers. After calling, 
the same carrier is frequency-modulated for speech transmission. 
The pocket-size receiver embodies six transistors and a tuned reed 
which vibrates only when the incoming coded signal is of the same 
frequency as its own natural frequency. Excitation of the reed causes 
a buzzer to sound or a light to flash. The current consumption of the 
receiver is 1.5 mA derived from a 150 mAhr rechargeable battery. 

H.G.M.Spratt 


621.396.2 : 621.398 
PULSE-CODED FAULT ALARM IN MICROWAVE SYSTEMS. 
See Abstr. 2569 


621.396.4 
STEREOPHONIC BROADCASTING USING PULSE- 
3739 = AMPLITUDE-MODULATION. H.F.Mayer and F.Bath. 
Rdfunktech. Mitt., Vol. 3, No. 4, 174-9 (Aug., 1959). In German. 


Abstr. 3734—3743 


For transmission of the two stereo signals of a stereophonic 
radio broadcast, a time-multiplex method operating with pulse- 
amplitude modulation is proposed. The transmitting principle is 
described. The questions of compatibility, transmitter excitation, 
baseband width and radio bandwidth, signal-to-noise ratio for single - 
channel and stereo reception, and synchronization, are discussed. 

An account is given of the results obtained in trials. 


621.396.43 
OVER-HORIZON RADIO RELAY OPERATION IN THE 
3740 DECIMETRIC BAND AROUND 2000 Mc/s. 
M.Jung and N.Langer. 
Siemens - 2., Vol. 33, No. 5, 305-10 (May, 1959). In German. 
English translation in: Siemens Rev., Vol. 21, 209-13 (Nov., 1959) 
Decimetric radio-relay links are established as a rule with 
relay sections some 30 miles in length. If distances appreciably 
in excess of this have to be spanned without the aid of repeater sta- 
tions, e.g. across water or inaccessible terrain, recourse is taken 
to over-horizon radio relay systems utilizing tropospheric scatter. 
A system for 120 voice channels which operates around 2000 Mc/s and, 
in the example given, spans a distance of some 16 miles is descri- 
bed. 


TRANSMITTERS . RECEIVERS 


621.396 .62 
DESIGN CONSIDERATIONS OF TRANSISTORIZED 
3741 BROADCAST RECEIVERS. 
W.J.Pitts, D.E.A.Harvey and J.R.Baron. 
Proc. Instn Elect. Engrs, Paper 2977 £& | International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959] 
Vol. 106B, Suppl. 18, 1198-205, 1206-7 (1959). 

Describes some design aspects of superheterodyne broadcast 
receivers employing germanium junction transistors, consideration 
being given only to circuits which are suitable for quantity production 
at economic cost. Particular attention is given to the effect of tran- 
sistor spreads and component tolerance on receiver performance. 
The stages described include the frequency convertor, i.{. amplifiers, 
detector, a.f. driver and output stage. The frequency convertor con- 
sidered is of the self-oscillating type employing a single transistor. 
1.F. amplifiers are discussed, with particular emphasis on the rela- 
tive merits of band-pass and single-tuned couplings. In the treatment 
of detectors, consideration is given only to the type employing a 
point-contact germanium diode. The problems of overall instability 
due to stray magnetic couplings to the ferrite aerial are also dis- 
cussed. 


621.396.621 : 621.382.3 
THE EFFECTS OF VARIATIONS IN TRANSISTOR PARA- 

3742 METERS ON THE OVERALL PERFORMANCE OF A 
RADIO RECEIVER. A.M.Jones. 

Proc. Instn Elect. Engrs, Paper 3026 E [International Convention on 
Transistors and Associated Semiconductor Devices, May, 1959), 
Vol. 106 B, Suppl. 18, 1194-7, 1206-7 (1959). 

Despite wide variations in the characteristics of currently 
available transistors, fully transistorized radio receivers, of an 
acceptable performance standard, can be mass-produced without 
using special techniques. An indication is given of the variations in 
transistor parameters which occur in production, and a typical fac- 
tory test specification for a small receiver is outlined. The circuit 
of a 6-transistor portable radio set is used to demonstrate how the 
effects of variations in transistors on receiver performance can be 
minimized. The various factors affecting the a.f. and r.f. sensitivi- 
ties, image rejection and i.f. bandwidth are discussed. 


621.396.621 
THE CALCULATION OF NOISE IN RADIO RECEIVERS. 

3743 |. M_Aimbinder. 

Radiotekhnika, Vol. 15, No. 1, 48-59 (Jan., 1960). In Russian. 

It is shown how to calculate the noise performance of a com- 
plete communication system starting with the contributions made by 
cosmic noise, circuit noise and valve noise at the appropriate stages. 

8.C.Dunn 





Abstr. 3744—3752 


621.396.621 
3744 NOTES ON THE DEVELOPMENT OF A SIGNAL 
RECEIVER. E.J.Rathé. 
Tech. Mitt. P.T.T., Vol. 38, No. 2, 33-51 (1960). In German. 
Outlines the basic principles, and gives details of the develop- 
ment of the circuit of a transistorized receiver for 50 ms pulses 
of 3 kc/s on 300—3400 c/s telephone circuits. Impulse distortion, 
rectification, and temperature compensation are given special 
attention, and the performance of prototype equipment is tabulated. 
F.F.Roberts 


621.396.621 : 621.375.4 
SRANSFORMERLESS CIRCUITS FOR TRANSISTOR RADIO 
RECEIVERS. See Abstr. 3608 


621.396.621.5 
THE COMPARATIVE NOISE STABILITIES OF A 
3745  TWO-CHANNEL CORRELATION RECEIVER AND A 
RECEIVER WITH A SQUARE-LAW DETECTOR. V.S. Voyutskii. 
Radiotekhnika, Vol. 15, No. 1, 68-71 (Jan., 1960). In Russian. 

It is shown by simple calculation that if the elements in the two- 
receiver channels are ideal then no noise terms should appear in the 
output of the two-channel receiver. Experimental oscillograms are 
shown in which it is obvious that a signal detectable in the correla- 
tion receiver would be buried in noise in the square-law detector. 

8.C.Dunn 


621.396.65 
THE T.H.C. 953 TRANSHORIZON RADIO LINK 

3746 [EQUIPMENT]. B.Fostoff and J.Iitis. 
Onde elect., Vol. 40, 46-57 (Jan., 1960). In French. 

This equipment operates in the 450-600 Mc/s band and provides 
60 telephony channels of C.C.1.R. quality over distances of several 
hundred km. Parabolic reflectors, of diameter either 6 or 10 m, 
are used. The ceramic tetrode power amplifiers give an output 
of 1 kW. Double or quadruple diversity reception can be used and 
the receivers have a very low noise factor. Block diagrams show 
the diversity receiving arrangements, the r.f. emission system, 
the power amplifier and the diversity combiner equipment. A 
forced and conditionedair supply permits operation of the equipment 
under the most severe tropical or desert conditions. The simplicity 
and reliability of the T.H.C. 953 makes it particularly suitable for 
use in underdeveloped areas. A. Wilkinson 


‘ 621.396.65 
THE COMPAGNIE GENERALE D’ ELECTRICITE' S 

3747 EQUIPMENT FOR TRANSHORIZON 900 Mc /s-BAND 
RADIO LINKS. P.Mandel. 

Onde elect., Vol. 40, 58-64 (Jan., 1960). 

The normal frequency band covered by the equipment is 
830-960 Mc/s, with double,quadruple or, in exceptional cases, 
higher-order diversity reception. The transmitter output power 
is 2 kW and f.m. is used. A description of the mechanical and 
electrical features of the pilot modulator, the power amplifier, 
the elementary receivers, the diversity combiner and the trans- 
mission and reception aerials, is illustrated by block diagrams 
and photographs. The use of special multicavity klystrons permits 
operation of the equipment on other frequency bands and also at 
reduced power when propagation conditions are favourable. The 
number of telephony channels provided may be 36, 60, 84 or 120. 

An 84-channel system is in operation between Algiers and Bone. 
A. Wilkinson 


RADIOFREQUENCY EQUIPMENT 


621.396.662.4 
3748 REDUCTION OF FREQUENCY-TEMPERATURE SHIFT 
OF PIEZO ELECTRIC CRYSTALS BY APPLICATION OF 

TEMPERATURE-DEPENDENT PRESSURE. E.A.Gerber. 
Proc. Inst. Radio Engrs, Vol. 48, No. 2, 244-5 (Feb., 1960). 

if a stress is applied to a quartz crystal resonating element, 
frequency -changes proportional to the stress can be obtained, the 
sign and magnitude of these frequency changes being dependent upon 
the orientation of the applied stress to the crystal axis. A typical 
AT-~-cut resonator will not change frequency by more than | part in 
10° over’a temperature range 0-43°C without compensation. In the 
practica! application the stress (~100g) is applied in the form of a 
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point loading by a bimetal strip. Two separate bimetal strips can 
be used, one to compensate for the decrease in frequency below 0 C 
and another for the increase in frequency above 43°C, when the fre- 
quency should not vary by more than 1 part in 10° over the tempera- 
ture range —20°-+65°C. Experimental results for 32 and 54 Mc/s 
crystals indicate that this can be achieved. A.P.C.Thiele 


621.396.662.4 : 621.372.413 
REFERENCE CAVITIES FOR AUTOMATIC FREQUENCY 
3749. CONTROL. B.Basini. 
Alta Frequenza, Vol. 28, No. 3-4, 277-84 (June-Aug., 1959). 
In Italian. 
After a brief discussion of two-cavity discriminators, a single 
cavity is described, the resonant frequency of which is modulated 
by means of a small piece of ferrite subjected to a varying magnetic 
field. This avoids the difficulty of modulating a klystron with a con- 
trol tone at a frequency above the band of modulating frequencies in 
a television system. Precautions to be taken in sealing coupling 
windows, soldering and finishing are also discussed. To stabilize 
the natural resonant frequency, it is necessary to remove residual 
strain from the material (Invar) by annealing. W.G.Stripp 


AERIALS 


621.396.67 
SURFACE-WAVE RESONANCE EFFECT IN A REACTIVE 

3750 CYLINDRICAL STRUCTURE EXCITED BY AN AXIAL 
LINE SOURCE. A.L.Cullen. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 13-19 (Jan.-Feb., 1960). 

It is shown that a purely reactive cylinder excited by a neigh- 
bouring line source can, under suitable conditions, give rise to a 
radiation pattern closely approximating the function cos né. Ina 
numerical example, a cylinder of three transverse electro-magnetic 
wavelengths circumference has a surface reactance chosen to 
emphasize the term cos 6@ in the Fourier series of the resultant 
radiation pattern. It is shown that only 1.1% of the total power deli- 
vered to the line source is radiated in unwanted modes. It is also 
shown that the position of the line source does not affect this result 
to first order provided that k(b - a) << 1, where b - a is the distance 
of the line source from the cylindrical surface. 


621 .396.67 : 538.1 
BASIC EXPERIMENTAL STUDIES OF THE MAGNETIC 
3751 FIELD FROM ELECTROMAGNETIC SOURCES IMM- 
ERSED IN A SEMI-INFINITE CONDUCTING MEDIUM. 
M.B.Kraichman. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 21-5 (Jan.-Feb., 1960). 
Using electromagnetic sources consisting of various dipoles and 
loops immersed in a concentrated sodium chloride solution, measure- 
ments were made verifying the magnetic field propagation equations 
in air, derived previously by several authors. The receiver was 
farther away from the source than a wavelength in the conducting 
medium, but much closer than a wavelength in air. An expression 
is derived giving the value of the magnetic field in air due to a rect- 
angular loop with a horizontal axis by assuming the loop to consist 
of two electric dipoles corresponding to the horizontal members. 
Experimental data verifying this expression are presented. Measure- 
ments were made using submerged electric dipoles, of the magnetic 
field in air,which show that the field is determined solely by the 
current in the horizontal radiating wires of the dipoles. 


621.396.67 : 538.56 
CURRENT WAVES IN A THIN CYLINDRICAL CON- 

3752 DUCTOR. I. CURRENTS AND IMPEDANCE OF A 
TRANSMITTING ANTENNA. L.A.Vainshtein. 

Zh. tekh. Fiz., Vol. 29, No. 6, 673-88 (June, 1959). In Russian. 
English translation in: Soviet Physics—Technical Physics (New York), 
Vol. 4, No. 6, 601-16 (Dec., 1959). 

Treats the excitation of a transmitting cylindrical aerial by an 
external electromotive force applied to an arbitrary point on the 
aerial. The study is based on Leontovich and Levin's integrodiffer- 
ential equation for the current in a thin wire [Zh. tekh. Fiz., Vol. 14, 
No. 9, 481 (1944)], and is equivalent to the "linearized" integral 
equation of Hallen (1938) but instead of being expanded in powers of 
a small parameter, the current is represented as the sum of three 
travelling waves (a wave beginning at the point of excitation and two 
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waves beginning at the ends of the conductor), whose complex ampli- 
tudes can be regarded as slowly varying functions. These functions 
(or, more exactly, their derivatives), are shown to satisfy a Volterra 
integral equation of the first kind. The kernel of this integral 
equation depends only on the difference of the variables, so that the 
solution of the equation is found in terms of quadratures. This 
solution makes it possible to find the current at any point of the con- 
ductor, to calculate the input impedance of the aerial, etc. The 
accuracy of this method is discussed, together with its relation to 
method of expansion in powers of a small parameter. 


621 .396.67 : 621.317.34 
A METHOD OF AMPLITUDE AND PHASE MEASUREMENT IN 
THE V.H.F.-U.H.F. BAND. See Abstr. 3404 


621,396.67 : 538.56 
CURRENT WAVES IN A THIN CYLINDRICAL CONDUC - 

3753 TOR. I. THE CURRENT IN A PASSIVE OSCILLATOR, 

AND THE RADIATION OF A TRANSMITTING ANTENNA. 

L.A. Vainshtein. 

Zh. tekh. Fiz., Vol. 29, No. 6, 689-99(June, 1959). In Russian. English 
translation in: Soviet Fhysics—Technical Physics (New York), 
Vol. 4, No. 6, 617-26 (Dec., 1959). 

A study is made of the currents excited by a plane incident wave 
in a thin cylindrical conductor, and it is shown that these currents 
can be expressed in terms of the function #(x,q) introduced in the 
preceding abstract. It is shown that by using the reciprocity theorem 
it is possible to calculate the radiation field of a transmitting aerial. 
The expression obtained for its radiation characteristic makes it 
possible to form an intuitive idea of the mechanism of production of 
the field of a transmitting aerial, and thus to refine the solution of 
the problem considered in Pt I. 


621.396.677 
X-BAND HORN ANTENNA HAS BROAD BEAMWIDTH. 
3754 R.. Metter. 
Electronics, Vol. 33, No. 10, 50-3 (March 4, 1960). 
This consists of an open-ended square-section waveguide with 
a V-shaped aperture divided by a longitudinal septum, fed from 
standard X-band waveguide through a taper transition section. 
A phase-shift plate can be fitted within the transition section. The 
aerial can be used for horizontal, vertical or elliptical polarizations 
over a band of 7-11 Gc/s. Measured performance curves are 
given. W.T.Blackband 


621.396.677 : 621.396.933.2 
THE DESIGN OF CYLINDRICAL METAL-PLATE 
3755 MICROWAVE LENSES FED BY NON-RESONANT 
SLOTTED WAVEGUIDE ARRAYS. J.W.Crompton. 
Proc. Instn Elect. Engrs, Monogr. 382 E, publ. May.1960. 4pp. To 
be republished in Part C 
The use of a suitably modified refractive index enables cylindri- 
cal lenses with squinting linear feeds to be designed by the usual 
2-dimensional methods applicable to lenses with non-squinting feeds. 
An example is given of the design of a typical lens fed by a non-reso- 
nant slotted waveguide having a 20° squint angle. 


621.396.677 
3756 EFFECT OF ANTENNA SIZE ON GAIN, BANDWIDTH, 
AND EFFICIENCY. R.F.Harrington. 

J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 1-12 (Jan.-Feb., 1969). 

A theoretical analysis is made of the effect of size on para- 
meters such as gain, bandwidth, and efficiency. Both near -zone 
and far-zone directive gains are considered. It is found that the 
maximum gain obtainable from a broad-band aerial is approximately 
equal to that of the uniformly illuminated aperture. If higher gain is 
desired, the aerial must necessarily be a narrow-band device. In 
fact, the input impedance becomes frequency sensitive so rapidly 
that, for large aerials, no significant increase in gain over that of 
the uniformly illuminated aperture is possible. If the aerial is lossy, 
the efficiency falls rapidly as the gain is increased over that of the 
uniformly illuminated aperture. 


621 .396.677 
A VERY-LOW-FREQUENCY ANTENNA FOR INVEST- 
3757 IGATING THE IONOSPHERE WITH HORIZONTALLY 
POLARIZED RADIO WAVES. 
R.S.Macmillan, W.V.T Rusch and R.M.Golden. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 27-35 (Jan.-Feb., 1960). 
The advantages of a horizontal! half-wave resonant aerial for 
v.L.{. propagation experiments lie in its relatively simple and inex- 
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Abstr. 3753-3762 


pensive construction and in its radiation pattern which is maximum 
in the vertical direction. The radiation fields of this type of aerial 
located at the surface of a conducting earth consist of: (1) a horizon- 
tally polarized space-wave field radiated in the perpendicular bisec- 
tor plane of the aerial; and (2) a vertically polarized groundwave 
field radiated along the axis of the aerial. This vertically polarized 
field is zero at right angles to the aerial. These fields have been 
experimentally verified. The use of a 50 kc/s horizontal half-wave 
aerial for vertical-incidence ionospheric sounding experiments is 
described. The radiation pattern is well suited jor ionospheric 
soundings since a receiver located in the groundwave null receives 
only the reflected skywave signal. Ground-resistivity measurements 
made at a number of locations in Central and Southern California 
were correlated with the geology of the terrain. This correlation 
showed that the ground resistivity is highest (a condition necessary 
for optimim aerial efficiency) in areas where the underlying rock 
formations are relatively unfractured. The amount of annual rainfall 
and other climatic conditions have little or no effect on the resistivity 
Finally, a unique aerial system is presented which employs resonant 
loading circuits to convert a section of an existing power line into a 
horizontal half-wave v.l.f. transmitting aerial 


621.396.677.3 : 621.372.852.22 
BANDWIDTH OF FERRITE PHASE SHIFTERS FOR 
3758 PHASED ARRAY AND DIRECTION-FINDING USE 
C.M. Johnson. 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1665 (Sept., 1959). 

The use of a ferrite phase -shifter in a non-dispersive structure 
for broad-band operation in beam-steering applications is discussed. 
Measured phase-shift curves at 400 and 500 Mc/s are given and show 
good agreement with theoretical values. R.C.Glass 


621.396.679.4 
300 OHM RADIO TRANSMITTER AERIAL EXCHANGE. 
3759 K. P.Carey and P.Elias. 
Proc. Inst Radio Engrs Australia, Vol. 20, No. 11, 688-92 (Nov., 1959). 
Describes an indoor aerial exchange and associated transmission 
line. 
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621.391.8 
CONFERENCE ON ARCTIC COMMUNICATION 
3760 R.C. Kirby and C.G.Little 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 73-80 (Jan.-Feb., 1960) 
621.3918 
RADIO AND THE L.G.Y 
3761 R.L.Smith-Rose. 
Wireless Wid, Vol. 66, No. 2, 52-8 (Feb., 1960). 

The programme of investigations drawn up for the International 
Geophysical Year is briefly outlined and some of the important 
results of the investigations already obtained are reviewed, parti- 
cular reference being made to the part played in the investigations 
by radio and electronics techniques. Subjects discussed are (a) 
physics of the lower atmosphere, including thunderstorms and at - 
mospheric radio noise; (b)study of the ionosphere, including (1) 
distribution of ionization and M.U.F.; (2) solar-cycle changes in 
{,F2; (3) drifts; (c) ionospheric investigation in the antarctic; (d) 
use of rockets and satellites. 9 references to relevant publications 

A.Wilkinson 


621.391.8612 
3762 LAYERED EARTH PROPAGATION IN THE VICINITY 
OF POINT BARROW, ALASKA. G.M.Stanley. 

J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 95-7 (Jan.-Feb., 1960). 

The relative field strength of a vertically polarized low- 
frequency radio signal was measured as a function of distance over 
several radial paths in the vicinity of Point Barrow, Alaska. The 
attenuation of the recorded signal was very much less than predicted 
by the theory of propagation of a ground wave signal over a plane, 
homogeneous, infinitely conducting earth. The analysis of these data 
in terms of a plane, layered, finitely conducting earth appears to 
resolve the anomaly 








Abstr. 3763—3772 


621.391 .812 : 621.397 
V.H.F. FIELD-STRENGTH MEASUREMENTS OVER 

3763 PATHS IN THE IRISH SEA INVOLVING MOUNTAIN 
OBSTACLES. THEIR APPLICATION TO A PARTICULAR TELE- 
VISION CHANNEL-SHARING PROBLEM. J.K.S.Jowett. 

Proc. Instn Elect. Engrs, Paper 3169 E, publ. March, 1960 (Vol. 1078, 
141-8). 

A description is given of measurements made to compare the 
propagation of v.h.f. signals over paths in Cardigan Bay and the Irish 
Sea, some of which involve transmission over high mountain ridges. 
Comparisons are made, based on simple knife-edge diffraction 
theory used together with published propagation data, between the 
expected and measured field strengths at various distances beyond 
the Isle of Man mountain ridge. The results of the second series of 
experiments are applied to confirm that interference between co- 
channel television stations at Winter Hill, Lancashire and Black 
Mountain, Belfast shouldbe at an acceptable level. 


621.391.812.31 
SELECTIVE FADING EFFECTS ON U.H.F. TROPO 
3764 SPHERIC SCATTER PATHS. H.J. von Baeyer. 
Proc. Inst. Radio Engrs, Vol. 47, No. 11, 2021-2 (Nov., 1959). 
Describes tests carried out during the winter 1954-5 on two 
overland scatter links, 150 miles long, in the Labrador area, operat - 


ing on frequencies around 700 Mc/s and using 60 ft parabolic aerials. 


In making the tests, the transmitter was frequency modulated by a 
sine-wave signal of 160 kc/s at deviation ratios between 2 and 5, 
thus generating sideband spectra of equidistant lines extending to 
more than 1 Mc/s on either side of the carrier frequency. At the 
receiving end, the i.f. signal of the receiver before entering the 
limiter stages was fed to a panoramic analyser and displayed on a 
c.r.t. screen with logarithmic calibration. This display could be 
photographed during interesting periods by an automatic camera 
with a repetition rate of 2 frames/sec and exposure 0.1 sec. Sam 
ples of the photographs are reproduced and discussed. The majority 
of the fading effects observed had the characteristics of a level 
depression moving in either direction through the frequency band. 
Only a few had a more random character. The greatest observed 
level differences over the frequency band were of the order of 15-20dB 
per Mc, lasting for = 1 sec. Spectacular selective effects occurred 
more frequently (at times, at least once every minute) when the 
median signal strength had dropped to a low value. Such effects be- 
came less frequent and less spectacular with increasing median 
signal levels, and disappeared completely when the signal level was 
very high and the fading rate very slow. Noise loading tests were 
also carried out on the two links. The results obtained indicated 
that under the conditions of the tests, i.e., within the modulation band 
up to 160 kc/s, no noticeable cross modulation due to scatter propa- 
gation was to be expected. A.Wilkinson 


621.391.812.36 
MEASUREMENTS OF COASTAL DEVIATION OF 
3765 HIGH-FREQUENCY RADIO WAVES. C.W.McLeish. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 57-9 (Jan.-Feb., 1960). 

The angular deviation of the phase front of a wave propagated 
across a fresh water shoreline has been measured over the frequency 
range from 3 to 20 Mc/s. The deviation is found to be roughly half 
that Which theoretically would be obtained if the same sites were 
adjacent to infinitely conducting surfaces. 


621.391.812.621 
AN EXACT EARTH-FLATTENING PROCEDURE IN 
3766 PROPAGATION AROUND A SPHERE. 
B.Y.-C.Koo and M.Katzin. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 61-4 (Jan.-Feb., 1960). 

By a refinement of the procedure used in the usual earth- 
flattening approximation, the problem of propagation around a spheri- 
cal earth is reduced to an exact equation of the same form. Thereby 
the earth-flattening procedure becomes applicable to arbitrarily 
large heights and distances. It is also found that existing solutions 
of the approximate equations can be re-evaluated to yield the exact 
solutions for slightly different refractive index distributions. 


621.391.812.624 : 551.5 
TROPOSPHERIC SCATTER PROPAGATION AND 
3767 | ATMOSPHERIC CIRCULATIONS. 
W.F.Moler and D.B.Holden. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 81-93 (Jan.-Feb., 1960). 
Transhorizon v.h.f. and u.h.f. fields exhibit deep fades or large 
signal enhancements of several hours’ duration, as the propagation 
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mechanism alternates between partial reflection and scattering 
caused by turbulent dielectric fluctuations in the atmosphere. Such 
alternations occur when strong refractive layers deviop below 3000 ft. 
Surface-wind streamline analyses show that mesoscale centres of 
convergence or divergence cause local redistribution of refractive 
layering, tending to produce the change from one mechanism to the 
other. Current scattering theory and the empirical findings of others 
are examined to determine the gross meteorological factors that 
influence changes in scattered fields. The two variables in the tur- 
bulent scattering coefficients, the scattering angle and the intensity 
of dielectric fluctuations at high wave numbers, are found to be 
dependent upon the refractive layering and the thermal stability of 
the airmass. It has been shown elsewhere that refractivity and 
stability are principally functions of the vertical velocity in the atmo- 
sphere. It is shown here that the direction and relative magnitude 

of the vertical velocity can be inferred from the upper-tropospheric 
wind velocity divergence. Received scattered signals are found to 

be well correlated with computed velocity divergence. It is suggested 
that the variations of scattered signai level or range can be predicted 
in a routine manner by regular meteorological personnel using ord- 
inarily available meteorological data. 


621.391.812.63 : 538.56 
IGY OBSERVATIONS OF F-LAYER SCATTER IN THE 
3768 = FAR EAST. 
R.Bateman, J.W.Finney, E.K.Smith, L.H.Tveten and J.M. Watts. 
J. geophys. Res., Vol. 64, No. 4, 403-5 (April, 1959). 
Peculiar signal enhancements observed during transmissions 
at 36 to 50 Mc/s between the Philippines and Okinawa appear to 
represent F-layer scatter. These signals are observed nightly for 
periods of several hours during the months of September and October. 
Pulse tests indicate F-layer heights for these signais. Considerable 
pulse broadening is observed and the signals generally arrive from 
somewhat off the great circle path. 


621.391.812.63 
UNUSUAL PROPAGATION AT 2500 KC. 
3769 R.Soifer. 
Proc. Inst. Radio Engrs, Vol. 48, No. 2, 253 (Feb., 1960). 

The signals of WWV (Beltsville, Md.) on 2.5 Mc/s were observed 
at New York. Typical daytime signals were 20-50 yV with or without 
a slow fading. Occasionally the peak levels were 50-100 y.V witha 
fading rate of 100 per minute. Under these conditions the passage of 
a satellite has been marked by the cessation of fading for a period of 
two minutes about the time of closest approach. W.T.Blackband 


621.391.812.63 : 538.56 
THE PROPAGATION OF RADIO WAVES OF FREQUENCY 
3770 LESS THAN lke. E.T.Pierce. 
Proc. Inst. Radio Engrs, Vol. 48, No. 3, 329-31 (March, 1960). 

The simplified mode theory of propagation in a waveguide 
formed by the earth and a concentric ionosphere of constant height is 
applied to the experimental observations of Chapman and Macario 
(Abstr. 3604 of 1956) for the frequency range between 100 and 1000c/s. 
It is demonstrated that discrepancies between theory and night-time 
experimental results may be explained by modifying the theory and 
postulating an effective increase in ionospheric height as frequency 
decreases. This concept is also shown to be not necessarily incom- 
patible with results for day-time. 


621.391 .812.63 

3771 IONOSPHERIC MODELS AS AN AID FOR THE CALCULA- 

TION OF IONOSPHERIC PROPAGATION QUANTITIES. 
A.H.de Voogt. 
Proc. Inst. Radio Engrs, Vol. 48, No. 3, 341-6 (March, 1960). 

A continuation of a study announced previously (Abstr. 345 of 
1954). Results are given in the form of curves, and a comparison is 
made with ionograms. The important influence of radiation angle on 
the m.u.f. is shown. A large enough number of adequate models (60 
to 100) might be valuable to the radio engineer for prediction and 
design purposes. 


621.391.812.63 
THE PROPAGATION OF HIGH-FREQUENCY RADIO 

3772 WAVES TO LONG DISTANCES. F.Kift. 
Proc. Instn Elect. Engrs, Paper 3156E, publ. March, 1960 (Vol. 107B, 
127-40). 

The parabolic-layer transmission equation of Appleton and 
Beynon has been solved for a wide range of its main parameters. A 
method of applying the equation to any long-distance circuit, in which 
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the successive hop lengths of each transmitted ray are adjusted to 
accord with ionospheric variations along the path, is described. The 
only data required are directly obtainable from published ionospheric 
predictions. The results are displayed on mode plots, which com- 
prise (a) a mode-angle plot, showing the angles of elevation of all 
rays and the modes in which they are propagated to all points along 
a great circle of any extent, and (b) a mode-delay plot, showing the 
time of travel of all rays instead of their angles of elevation. The 
effect on the mode plots of diurnal and longer-term changes in the 
ionosphere is discussed. Two long paths are examined experimentally 
and it is shown that the number of signal components observed, their 
relative time-delays, their angles of elevation and their response to 
varying ionospheric conditions, all agree well with those determined 
theoretically from the mode plots, provided that the effects of the 
tropical-Es layer is included. Mode-angle plots may also be used 
without modification to find both the angular spectrum of back-scatter 
patterns and the most probable paths taken by atmospheric noise 
energy arriving at a receiver. Mode-delay plots also provide direct 
back-scatter patterns. The information on the plots may be used to 
improve aerial design and also to choose an optimum signalling 
frequency such that the number of active modes may be reduced, with 
a possible improvement in delay distortion of the signal. The choice 
of an optimum signal frequency is made possible by means of a 
mode-time plot, which shows the diurnal changes to be expected in 
propagation characteristics as determined by predicted changes in 
the ionosphere over the path. 
621.391.821 : 551.5 
3773 MEASURED FREQUENCY SPECTRA OF VERY-LOW- 
FREQUENCY ATMOSPHERICS. T.Obayashi. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 41-8 (Jan.-Feb., 1960). 
New spectroscopes recording continuously the amplitude- 

frenquency spectra of v.l.f. atmospherics have been devioped. Two 
receivers cover the frequency ranges 1 to 10 kc/s and 5 to 70 kc/s 
sweeping the respective bands repeatedly, and their outputs are dis- 
played on intensity-modulated cathode-ray tubes which are photo- 
graphed on slowly moving film. Observations have been carried out 
since June 1958, and it appears that the results provide an excellent 
experimental basis for comparisons with the mode theory of v.1.f. 
ionospheric propagation. It is found that the frequency spectrum of 
distant atmospherics indicates a pronounced absorption near 3 to 
5 kc/s, a broad intensity maximum around 10 to 29 kc/s, and a gene- 
rai decrease towards higher frequencies with undulating peaks. The 
selective absorption bands appearing in the spectrum are variable 
according to the time of day and seasons. These changes may be 
interpreted loosely as an ionospheric effect which is associated with 
the cutoff frequency of the waveguide bounded by the earth and the 
ionosphere. The solar flare effect on v.l.{. atmospherics propagation 
is also revealed, which indicates a sudden shift of the spectrum to 
higher frequencies owing to the increase of ionization and the lowering 
of a reflecting height of the ionosphere. 


621.391.822 : 538.56 : 551.5 
3774 EFFECTS OF HIGH-ALTITUDE NUCLEAR EXPLOSIONS 
ON RADIO NOISE. C.A.Samson. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 37-40 (Jan.-Feb., 1960). 
High-altitude nuclear explosions over Johnston Island in August 
1958 appear to have had a rather pronounced effect on the radio noise 
recorded at Kekaha, Hawaii. Graphs are presented showing the 
hour-to-hour variation of the noise during August at eight frequencies 
from 13 kc/s to 20 Mc/s. All frequencies seem to have been affected, 
and the drop in received noise power amounted to as much as 32 dB 
in the hour following the first explosion. The period of time over 
which abnormal noise conditions were observed suggests that high- 
altitude nuclear explosions may have a rather persistent effect on 
radio communications at certain frequencies. 


621.391.8622 : 551.5 
3775 DETERMINATION OF THE AMPLITUDE- PROBABILITY 
DISTRIBUTION OF ATMOSPHERIC RADIO NOISE FROM 
STATISTICAL MOMENTS. 
W.Q.Crichlow, C.J.Roubique, A.D.Spaulding and W.M.Beery. 
J. Res. Nat. Bur. Stand., Vol. 64D, No. 1, 49-56 (Jan.-Feb., 1969). 
During the I.G.Y., the National Bureau of Standards established 
a network of atmospheric noise recording stations throughout the 
world. The ARN-2 noise recorder at these stations measured three 
Statistical moments of the noise: average power, average voltage, 
and average logarithm of the voltage. An empirically derived 
graphical method of obtaining an amplitude-probability distribution 
from these three moments, and its development, is presented. 
Possible errors, and their magnitudes, are discussed. 
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621.391.826 : 550.3 
17 RADIO ECHOES OBSERVED OVER THE SURFACE OF 
3776 THE SEA AT THE IONOSPHERE SOUNDING STATION 
OF CASABLANCA. A.Haubert. 
Ann. Geophys., Vol. 14, No. 3, 368-72 (July-Sept., 1958). In French. 
The observed characteristics of certain radio echoes observed 
at Casablanca suggest that the reflection occurs from the surface 
of the sea. The results are consistent with the theory of a Doppler 
effect due to the motion of the sea waves. This should enable the 
measurement of the periods and lengths of sea waves to be made as 
far as 100km using suitably modified ionospheric sounders. 
C.Hazard 
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621.396.9332 
NEW TYPE OF WATSON-WATT DIRECTION FINDER 
3777 = SIMPLIFIED BY APPLYING AUTOMATIC CONTROL 
K.Tsunod. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 42, No. 12, 1175-80 
(Dec., 1959). In Japanese. 

In the ordinary type of Watson-Watt direction finder, it is 
difficult to obtain the required balance of gain and phase versus 
frequency in the pair of receivers. In the new type, an oscillator 
is used which differs slightly in frequency from that of the signal 
but has an amplitude > the signal amplitude. The outputs applied 
to the deflecting plates of the c.r.o. are the respective beats of the 
oscillator output with the two signal components, so that the phase 
difference is nearly zero. The a.f.c. and a.g.c. of the receivers are 
also operated by the oscillator output and accordingly the required 
gain balance can be obtained. Block diagrams show the arrange- 
ments used. Typical sense and bearing indications are illustrated 
that were obtained with equipment using a pair of superheterodyne 
receivers, without r.f. amplifiers, in the frequency range 1.4 to 
3.5 Mc/s, with a cross loop antenna 1.2 m in diameter. For a 
signal strength of 100 u.V/m, the tolerance over the whole reading 
range was +0.5° and the minimum field strength required for 
measurement was 2 u.V/m. A.Wilkinson 

621.396.933.2 
PRINCIPLES AND CHARACTERISTICS OF THE 

3778 = LONG-BASE DIRECTION-FINDER. A.Mattes. 

Rohde u. Schwarz Mitt., No. 12, 274-84 (1959). In German. 

Discusses the possibility of constructing a long-base direction - 
finder which gives satisfactory bearings even at sites containing ob- 
structions. A description is then given of a newly developed auto- 
matic v.h.f. long-base direction-finder which operates on the 
Doppler principle. The characteristics of this system are studied 
and the results of various tests in different very unfavourable 
terrains, in particular in high mountains, are presented. 


621.396.933.2 
3779 A CONTRIBUTION TO THE DEFINITION OF THE 
BEARING SENSITIVITY OF AUTOMATIC VISUAL 
DIRECTION FINDERS. W.PUhimann and R.Ehrmanntraut. 
Rohde u. Schwarz Mitt., No. 12, 285-90 (1959). In German. 

It is possible to define the maximum range for automatic d.f. 
equipment as the distance in which the field strength is so small 
that a definite determination of azimuth is impossible because of 
variations in indication caused by noise. For Adcock or Doppler 
d.f.equipments, the r.m.s. value of the bearing indication fluctua - 
tions, is calculated at a given r.f. signal-to-noise ratio. In addition, 
a probability function is determined which gives the probability that 
the threshold value of fluctuating indications will be exceeded. 


621.396.933.4 ; 661.142 
AN ELECTRONIC COMPUTING SYSTEM FOR AIR TRAFFIC 
CONTROL. See Abstr. 3212 


621.396.933.4 : 681.142 

THE APPLICATION OF AN ELECTRONIC COMPUTER TO 
FLIGHT SAFETY CONTROL, IN PARTICULAR THE IDENTIFICATION 
OF COLLISION HAZARDS. See Abstr. 3203 


621.396.946 : 525 
3780 A DISCUSSION ON SPACE RESEARCH. 
Proc. Roy. Soc. A, Vol. 253, 450-541 (Dec. 29, 1959) 
Held in London November 1958 under the leadership of Massey 





Abstr. 3789-3801 








Abstr. 3781-3788 


Introductory remarks by him are followed by thirteen papers. 
Abstracts of some of these papers will appear in this or subsequent 
issues of Electrical Engineering Abstracts. 


621.396.96 
3781 ‘IN FOG AND RAIN-SIGHT, LR. {INFRA RED], OR 
RADAR. M.E.Seymour. 
Electronics, Vol. 33, No. 5, 64-6 (Jan. 29, 1960). 

Various detecting systems are compared and contrasted as used 
under rainy conditions. In fog, radar systems are better than long 
wave i.r. systems which are better than short wave i.r. systems. In 
rainfall, short wave i.r. systems are better. In heavy rainfall, radar 
performance, particularly in the high-resolution millimetre-wave 
bands, is badly degraded. C.A.Hogarth 


621 .396.96 
DELAY-LINE SECONDARY RESPONSES IN A.M. AND 
3782 FM. SWEEP INTEGRATORS. H.Urkowitz. 
J. Franklin Inst., Vol. 269, No. 1, 1-23 (Jan., 1960). 

A video sweep integrator is a device for adding the successive 
detected radar returns of successive transmitted pulses. One type 
of video sweep integrator uses an ultrasonic delay line for storage 
and the addition is obtained of a closed regenerative loop operating con- 
tinuously with exponential memory, Delay~line secondary, or spur- 
ious, reponses result from multipath propagation through the delay 
line. The cumulative effect of these reponses after they are recir- 
culated in the sweep integrator may be very significant. The exact 
effect depends to a certain extent upon the type of modulation that is 
propagated through the delay line. The buildup effects of secondaries 
are determined for both a.m. and f[.m. transmission through the delay 
line. With a.m. there is coherent buildup, which results in a second- 
ary buildup relatively much greater than the buildup of the desired 
signal. With frequency modulation it is possible to alleviate the 
buildup effect of secondaries by introducing a small amount of hum 
deviation on the carrier frequency, which results in a random build- 
up. Experiments with e.m. sweep integrators confirm the expected 
coherent buildup without hum deviation and also confirm that random 
buildup occurs when the hum deviation is introduced. Formulae are 
also derived for the effects of delay-line secondaries when the inte- 
grator operates with uniform or constant memory for a finite time. 
In this mode of operation with {.m. transmission through the delay 
line, the secondaries build up essentially noncoherently without the 
introduction of hum deviation. 


621.396 .96 
TRANSMISSION OF RADAR PICTURES. I. BASIC 
3783 PRINCIPLES AND PROBLEMS. II. THE STORAGE 
TUBES. I. LIMITATION OF THE BANDWIDTH OF RADAR SIG- 
NALS USING STORAGE TUBE WITH CIRCULAR TIME-BASE. 
F.Schroter; J.E.Otto and W.Schaffernicht; F.Schntirlein. 
Telefunken Ztg, Vol. 32, 152-61, 162-73, 174-81 (Sept., 1959). 
In German. 
In Part I, a general discussion of the problem is presented and 
a system, capable of bandwidth compression down to telepnone 
channel capacity is described. Tue effects of redundancy and en- 
tropy are discussed. Operation of a prototype storage tube, suitable 
for M.T.1, applications, is explained. In Part I, the theory of tae 
operation of electronic storage tubes is briefly discussed. Four dif- 
ferent prototype designs and t.eir respective performance figures 
are given. Part Ill describes an experimental system for bandwidth 
compression using a storage tube (described in Part IJ) with circular 
trace. experimental results and P.P.I. photographs are shown. 
9 refs. A.Reiss 


621.396 962.3 
PULSE COMPRESSION — KEY TO MORE EFFICIENT 

3784 RADAR TRANSMISSION. C.E.Cook. 

Proc. Inst. Radio Engrs, Vol. 48, No. 3, 310-16 (March, 1960). 

The technique of pulse compression offers a means of increasing 
the average power available to illuminate radar targets without any 
loss at the receiver of the resolution needed for the tactical re- 
quirements of the system. This is accomplished by transmitting a 
wide puise in which the carrier is frequency-modulated and then, 
by proper signal processing methods, causing a time comnression 
of the received signal to a much narrower pulse of high effective 
peak power. The spectra and time functions of a particular class of 
pulse compression signals are analyzed and the basis for com- 
pression filter design is derived. The waveforms demonstrate the 
resolving capability of the pulse compression technique. 
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621.396.97 : 621.385.3 
HIGH-POWER TRANSMITTING VALVES WITH THORIATED 
FILAMENTS FOR USE IN BROADCASTING. See Abstr. 3683 


TELEVISION 


621.397 : 621.391.812 
V.H.F. FIELD-STRENGTH MEASUREMENTS OVER PATHS IN 
THE IRISH SEA INVOLVING MOUNTAIN OBSTACLES. THEIR 
APPLICATION TO A PARTICULAR TELEVISION CHANNEL- 
SHARING PROBLEM. See Abstr. 3763 


621.397.132 
DOES DR. EDWIN H.LAND'S THEORY OF COLOUR 
VISION FORM THE BASIS FOR A NEW COLOUR TV 
SYSTEMS? P.Neidhardt. 
Elektron. Rdsch., Vol. 13, No. 12, 451-2, 454, 456, 457 (Dec., 1959). 
In German. 

An examination reveals that Land's method is explained by the 
combination of simultanous colour contrast and the colour adaptation 
of the human eye. Because of the relatively small saturation values 
of the resultant colours and the resulting dependence of colour valence 
on time and statistics of the picture contents, its significance for 
colour television may not be so important, although it deals with a 
real two-component theory in the sense of information theory. 


3785 


621.397.132 
HENRI DE FRANCE COLOUR TELEVISION SYSTEM. 
3786 R.Chaste and P.Cassagne. 
Proc. Instn Elect. Engrs, Paper 3251 E, publ. April, 1960. 9 pp 
To be republished in Vol. 107B (1960). 

Describes the work done by the Cie Francaise de Télévision 
(C.F.T.) on the Henri de France system of colour television. First 
the objectives of the team of research workers who have carried 
out this development are defined. The fundamental aspects, the 
special features of the system and the encoding and decoding units 
are described. Finally the practical results and theoretical aspects 
on the ease of transmission of the coded signals are given 


621.397.23 
BEYOND THE HORIZON TELEVISION -IMAGE TRANS- 
3787 MISSION TESTS AT 4000 Mc/s. 
A.Laurens, J.D.Koenig and C.Carzan. 
Onde elect., Vol. 40, 106-11 (Jan., 1960). In French. 

The relative merits of the frequency bands centred on 800 Mc/s 
and 4000 Mc/s for television links using tropospheric-scatter propa - 
gation are discussed from the point of view of s./n. ratio and band- 
width. S./N. ratios are calculated for a particular link for diffusion 
angles of 0.7°, 0.9° and 1.1°. The results indicate that the 800 and 
4000 Mc/s bands are sensibly equivalent at least up to a diffusion 
angle (a) of 0.9°. For higher values of a, i.e. for very small aerial 
heights or for obstructed trajectories, the 4000 Mc/s band is about 
3 dB the poorer. But from the point of view of bandwidth require- 
ments for television signals, the 4000 Mc/s band is decidedly 
favoured. An account is given of the results obtained in television 
transmissions from Paris to the R.T.F. station at Caen (Mont 
Pingon). The length of this link is 220 km. The transmitter power 
was 500 W and f{.m. and double-diversity reception, with one aerial 
150 A above the other, were used. Although the transmission of 
images in an absolutely continuous manner has not been possible, 
under good conditions satisfactory images were obtained. The re- 
sults would probably have been considerably better if aerials at least 
6 m in diameter had been used instead of the 5 m transmitting aerial 
and 3.25 m receiving aerials available. Recorded values of the mean 
field-strengths received on the two receiving aerials at ; hour inter - 
vals throughout one day are shown ina diagram. Simultaneous con- 
tinuous recordings of the two field-strengths exhibit a marked non- 
correlation. At certain times the difference between the two mean 
field-strengths may be as much as 7 dB. A.Wilkinson 


621.397.23 
3788 INVESTIGATIONS INTO REDUNDANCY AND POSSIBLE 
BANDWIDTH COMPRESSION IN TELEVISION 
TRANSMISSION. K.Teer. 
Philips Res. Rep., Vol. 15, No. 1, 30-96 (Feb., 1960). 
For abstract, see Abstr. 2542 of 1960. 








tie. 10827 


June 1960 


621.397.331.22 
AN IMPROVED IMAGE ORTHICON. 
3789 ED. Hendry and W.E. Turk. 
J. —y Motion Picture Televis. Engrs, Vol. 69, No. 2, 86-91 (Feb., 
1960). 

Design considerations and performance characteristics are given 
of 2-in. and 4j-in. image-orthicons, in respect of signal-to-noise 
ratio, halo, white edging, unstable transfer characteristic, burn-in, 
microphony and resolution; special emphasis is placed on the impro- 
vements in the English Electric Valve Co.'s 4}-in. series. 

B. Meltzer 


621.397.331.22 
REDUCTION OF RESOLUTION OF IMAGE-ORTHICONS 
3790 BY CROSSTALK OF THE SCANNING FIELDS INTO THE 
PICTURE CONVERSION SECTION. H.Fix and W.Habermann. 
Rdfunktech. Mitt., Vol. 3, No. 2, 76-80 (April, 1959). In German. 
Discusses an arrangement by means of which the magnitude of 


the interfering effect may be assessed, as well as the results obtained. 


The variation in time and space of the interfering fields in the picture 
conversion section is measured and an experiment carried out to 
compensate for crosstalk with an opposing field. Improvement of 
resolution is shown by means of photographs and oscillograms. 


621.397.331.222 : 621.375.2 
DESIGN OF TELEVISION CAMERA HEAD AMPLIFIERS WITH 
PARTICULAR REFERENCE TO USE WITH VIDICONS. See 
Abstr. 3593 


621.397.332.122 
PEAK FLYBACK VOLTAGE IN TRANSISTORIZED TV 

3791 HORIZONTAL DEFLECTION CIRCUITS. W.F.Palmer 
Proc. Inst. Radio Engrs, Vol. 47, No. 9, 1655-6 (Sept., 1959). 

After a conventional analysis of the horizontal deflection 
process the concept of the “flyback factor" is introduced, defined 
as m(t¢/t,) + 1, where "f" pertains to forward scan and "r"’ to re- 
trace scan. Typical requirements are tabulated for three different 
ty values, and the conclusions are that the flyback-to-supply voltage 
ratio can reach 11 : 1, and that the supply-to-transistor saturation- 
voltage ratio should be 2 10 : 1 for high efficiency. A. Landman 


621.397.6 
3792 AUTOMATION OF TELEVISION PROGRAMME 
SWITCHING. G.E. h 
J. Brit. Instn Radio Engrs, Vol. 20, No. 3, 181-96 (March, 1960). 
Outlines a complete system under which nearly all the operations 

in programme switching are controlled by a punched paper-tape 
derived directly from the preparation of the programme schedule. 
Simplified manual control facilities are provided for non-schedule 
operation. The term "Programmation" has been coined to describe 
this field. 


621.397.6 
PORTABLE TELEVISION OUTSIDE -BROADCAST 

3793 EQUIPMENT. E.Legler. 
Rdfunktech. Mitt., Vol. 3, No. 6, 253-6 (Dec., 1959). In German. 

Describes a camera for television oustide-broadcast purposes, 
which can be easily carried by one person. The equipment, which 
consists of a camera unit and a case carried on the back, weighs 
11.4 kg; the case, including the transmitting aerial and support 
weighs 8.5 kg and the camera unit weights 2.9 kg. The case 
measures 26 x 41 x 9 cm and the camera 9 x 13 x 22cm. The 
equipment includes a vidicon camera with optical viewfinder, a 
pulse generator and a Band IV transmitter. With the exception of 
the transmitter, the apparatus uses transistors throughout, supplied 
from a built-in Ag—n battery which has a maximum operational 
duration of 4 hr. Extensive stabilization and automatic functioning 
make the equipment extremely simple to use. 


621 .397.61 

3 A SIMPLIFIED METHOD OF CONVERSION OF STAN- 

794 DARD INTERMITTENT MOTION-PICTURE PROJECTORS 
FOR USE WITH TELEVISION PICKUP TUBES. J.S.Chandler. 

J. Soc. Motion Picture Televis. Engrs, Vol. 69, No. 2, 102-4 (Feb., 
1960). 

A35 mm Simplex projection head was converted for use as a 
television projector with the 3 : 2 field-sequence method of utilizing 
film taken at the rate of 24 frames/sec for the 30 frames/sec tele- 
vision standard. A 35% application time is obtainable with a 5 in.- 
diameter shutter blade running at 3600 rev/min. The entire mechan- 


371 


rawrTrnomnms 


TELEVISION 


Abstr. 3789-3801 


ism, including the feed and holdback sprockets, shutter and intermit- 
tent Geneva, is driven from a single 1800 rev/min synchronous motor 
A timing belt is used for the intermittent mechanism. An eccentric 
toothed idler-pulley of twice the diameter of the Geneva drive pulley 
is interposed between the motor and the Geneva drive to produce the 
required advance and retard modification of the rotary motion. The 
timing and change of acceleration are illustrated by curves. This 
method of conversion offers the advantages of simplicity and economy 
Very little added noise or acceleration loading is produced and long 
operating life may by expected. 


621.397.611 
A HIGH-RESOLUTION TELEVISION SYSTEM. 

3795 LL. Pourciau, M.Altman and C.A.Washburn. 
J. Soc. Motion Picture Televis. Engrs, Vol. 69, No. 2, 105-8 (Feb., 
1960). 

A television system capable of better than 1000 lines horizontal 
and 700 lines vertical resolution is described. Frame rate is 30 c/s, 
field rate 60c/s with 2: 1 interlace. Lines per frame may be varied 
from 675 to 1035. System bandwidth is 20 Mc/s. The camera 
employs a standard one-inch vidicon. 


621.397.612 
3796 THE FUNCTIONING AND UTILIZATION OF SPECIAL- 
EFFECTS IN TELEVISION. G.Stump. 
Rdfunktech. Mitt., Vol. 3, No. 4, 180-83 (Aug., 1959). In German. 
Describes the working principles of a video mixing unit. Special 
mention is made of an inlay’ device by which it is possible to pro- 
duce a considerable number of special effects; the application of 
these effects is described. 


621.397.62 
3797 A TELEVISION FOCUS INDICATOR UNIT. 
J.B.Potter. 
Electronic Engng, Vol. 32, 240-1 (April, 1960). 

A transistorized television focus indicator is described which 
allows an objective criterion to be applied to the electrical and 
optical focusing of any television picture signal source. The unit 
is suitable for bridging into 752 coaxial cable and for its operation 
relies on the fact that with correct electrical and optical focus of 
the image conversion equipment the high-frequency content in the 
picture signal is a relative maximum. 


621 .397.62 : 621.389.049.75 
3798 THE PLATED CIRCUII IN THE LARGE-SCALE 
PRODUCTION OF TELEVISION RECEIVERS. W.1.Fiack 
J. Brit. Instn Radio Engrs, Vol. 20, No. 4, 283-9 (April, 1960). 

The etched foil and plated techniques of producing printed 
wiring are compared. A detailed description is given of the plated 
circuit method. The advantages of the plated circuit are: greater 
reliability due to improved soldered connections to components, 
absence of curvature of the board, and ease of replacements of 


components. 


621.397 .62 
3799 14" DIRECT VIEW TRANSISTORIZED TELEVISION 
RECEIVER. C.R.Gray. 
Semiconductor Prod., Vol. 2, No. 12, 23-30 (Dec., 1959). 

This receiver uses 23, nonselected, commercially available, 
transistors, 12 diodes and a 14 inch 70°, 1} inch-neck cathode-ray 
tube. Total power consumption is 25W. Performance measurements 
indicate that the overall sensitivity and picture quality are comparable 
with those of many commercially available tube receivers. Field 
tests indicate that the set operates well with varying signal levels. 
Full details of all individual circuits are given. 


621.397.621 
THE EIDOPHOR COLOUR PROJECTION SYSTEM. 
3800 J. Televis. Soc., Vol. 9, No. 4, 127-31 (Oct. -Dec., 1959). 
A brief engineering description of the Eidophor television sys - 
ten, as demonstrated in London, July 1959, illustrated by schematic 
diagrams and photographs. See also Abstr. 5614 (1956) and 4336 


(1957). A.Land nan 
621.397.621 
3801 AN EXPERIMENTAL COLOUR TV RECEIVER: 


SETTING UP AND ADJUSTMENT. E.Ribchester. 
J. Televis. Soc., Vol. 9, No. 4, 137-45 (Oct.-Dec., 1959). 
After a brief explanation of the N.T.8.C. system in general and 
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of colour receivers in particular, with emphasis on additional cir- 
cuits which are required for the chrominance channel (sync., demo- 
dulator, reference oscillator), practical setting-up procedure (purity 
adjustment, convergence fields and grey scale) is discussed in detail. 


Several colour photographs are included. A. Landman 
621.397.743 
WAVEFORM DISTORTION IN TELEVISION LINKS. 


3602s. 


MacDiarmid. 
J. Brit. Instn Radio Engrs, Vol. 20, No. 3, 201-15 (March, 1960). 

A simple non-mathematical introduction to the basic ideas con- 
nected with the measurement of waveform distortion. A number of 
examples of simple waveform distortions are given to illustrate the 
advantages of waveform measurements and their connection with the 
more familiar steady-state responses. The application of tolerance 
limits to waveform responses is then considered and an outline is 
given of the routine- and acceptance-test methods of determining the 
rating factor of a link. A brief introduction is given to the basic ideas 
of the correction of waveform distortion without reference to the con- 
ventional steady-state measurement and equalization techniques. 

621.397.8 

3803 TELEVISION-RECEPTION OBSERVATIONS IN BAND-IV. 

U.Dietz, H.Hopf and N.Mayer. 
Rdfunktech. Mitt., Vol. 4, No. 1, 23-30 (Feb., 1960). In German. 

Reports propagation tests undertaken in Germany during the 
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summer of 1959. The tests involved the comparative observation 

of reception of black-and-white pictures radiated by two transmitters 
in the Hamburg area, one in Band III and the other in Band IV, and 
initial propagation tests with colour-television pictures in Band IV 
carried out with a modified n.t.s.c. system in the neighbourhood of 
the Haardtkopf transmitting station and in the valley of the Moselle. 
Results may be summarized by stating that Band-IV propagation does 
not show any unfavourable effect except for the greater ground atten- 
uation. 


621.397.9 
3804 THE APPLICATION OF CLOSED-CIRCUIT TELEVISION 
IN THE NUCLEAR INDUSTRY. 

P.Barratt and I.M.Waters. 
J. Brit. Instn Radio Engrs, Vol. 20, No. 3, 225-41 (March, 1960). 

Reviews briefly the historical development of industrial television 
systems, and the applications of conventional equipment in the many 
branches of industry which depend upon nuclear processes. Special 
systems must be designed for use in the intense radiation fields and 
high ambient conditions and their influences upon television camera 
design are discussed, with indications of the ways in which specific 
problems may be solved. An assessment of future trends suggests 
that television equipment will be called upon to operate in increasingly 
unfavourable environments; simultaneously, standard television 
systems will be used extensively for remote observation and display. 
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621-52 

3805 GRAPHICAL METHOD OF ANALYSING NONLINEAR 

SYSTEMS IN PHASE SPACE. A.Braier. 
Bul. Inst. Politech. Iasi, Vol. 4 (8), No. 3-4, 107-112 (1958). 
In French. 

The solution of nonlinear differential equations for systems with 
one degree of freedom can be obtained from trajectories in phase- 
space. A relatively simple and effective method for drawing tra- 
jectories is presented which involves only elementary graphical con- 
structions in the majority of nonlinear problems encountered in prac~- 
tice. The equation dealt with is one of the form & + f (x,x) = F(t). 
The case of a free system is treated first and then the one with an 


applied force. Two illustrative examples are presented. 
B.Dentskevich 


621-52 
3806 AN APPROXIMATION TO THE HARMONIC RESPONSE 
OF SATURATING DEVICES. R.J.Kavanagh. 
Proc. Instn Elect. Engrs, Monogr. 353, publ. Jan., 1960. 
(Vol. 107C, 127-32). 
Republication of the monograph abstracted in Abstr. 1046 (1960). 


621-52 
STATUS OF SAMPLED-DATA SYSTEMS. 

3807 E.1.Jury. 

Trans Amer. Inst. Elect. Engrs I, Vol. 78, 769-77 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

Briefly describes, in general terms, procedures for analysis 
and methods of synthesis of sampled-data systems. Present areas 
of research and some of the important problems to be tackled in 
this field are discussed. In particular, the following items are con- 
sidered: (1) methods of analysis of linear sampled systems including 
the z-transform, frequency response, impulsive response, and 
difference equation methods; (2) procedures for design of sampled- 
data systems or continuous-control systems employing digital com- 
puters — both time and frequency-domain methods are described; 
(3) types of physical implementation of discrete and continuous com- 
pensation networks; (4) sampled-data systems with finite pulse width 
and pulse- modulated feedback systems and methods for their analy- 
ses; (5) experimental study of a simulated system on a specially 
built computer. 

621-52 
3808 INPUT—OUTPUT RELATIONSHIPS FOR MULTI- 
SAMPLED-LOOP SYSTEMS. 
G.G.Lendaris and E.I.Jury. 
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Trans Amer. Inst. Elect. Engrs Il, Vol. 78, 375-85 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 

A general gain expression for a multisampled-loop sampled- 
data system is proposed, and an extended table of systems to which 
this gain expression has been applied is presented. 


621-52 
3809 CONTROL BY STOCHASTIC ADJUSTMENT. 
J.E.Bertram. 
Trans Amer. Inst. Elect. Engrs III, Vol. 78, 485-91 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 

Discusses the problem of designing an '‘adaptive controller" for 
the control of a certain class of dynamic processes. In general, 
these processes consist of a dynamic element governed by a non- 
stationary, linear differential equation. It is assumed that the des- 
igner knows only the form of the differential equation and bounds on 
the parameter variations but not the exact equations. A further com- 
plication of the problem is that all measurements of the state vari- 
ables of the process are obscured by additive noise. Control is ex- 
erted by means of a piece-wise continuous signal which can change 
only at "sampling instants.” The problem is to design a controller, 
on the basis of this meagre information, which is capable of genera- 
ting an input sequence that will take the process to equilibrium with 
zero steady-state error from any initial state. A controller capable 
of achieving this performance in a stochastic sense is shown to 
consist of a very simple multifeedback arrangement is which the 
only unconventional element is a time-varying gain element. 


621.52 
USE OF A MATHEMATICAL ERROR CRITERION IN THE 
3810 DESIGN OF ADAPTIVE CONTROL SYSTEMS. 
C.W. Merriam, II. 
Trans Amer. Inst. Elect. Engrs Il, Vol. 78, 506-12 (1959) = 
Applic. and Industr., No. 46 (Jan., 1960). 

Mathematical error criteria are examined in terms of the goals 
of an adaptive control system. For dynamic processes which con- 
tain pure-time delay, a modification of these error criteria is pos - 
tulated on the basis of the time-domain concept of control developed 
here. The mathematical methods used in optimization are examined 
in terms of the feedback concept. In particular, the optimum confi- 
guration of the control system is discussed and illustrated for dyna- 
mic processes with and without pure-time delay. 


621-52 
3811 SOLID-STATE GUIDANCE FOR ABLE-SERIES 
ROCKETS. R.&.King and H.Low. 
Electronics, Vol. 33, No. 5, 60-3 (Jan. 29, 1960). 
The auto-pilot is described for the second-stage of a four -stage 
rocket. The command convertor normally converts signals from a 
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command receiver; it can also establish an attitude programme 
The commands are converted to gyro-torquing currents. Gyro 
output signals command pitch, yaw and roll channels. Pitch and yaw 
channels have more than 10 dB of gain margin and 30° of phase 
margin at all times during flight. A lead network with a break 
frequency of 2.5 rad/sec provides rate damping and an additional 
lag term acts to stabilize for missile bending. The roll-control 
channel is a discontinuous on—off servo system which exerts a 
corrective torque on the missile for roll angles greater than 3°. 

A typical auto-pilot channel consists of a gyro-signal amplifier, 

a demodulator, shaping network and servo amplifier. Silicon tran- 
sistors and diodes are used. Sensistors are used to help reduce 
zero-drift which is about 2% of full scale output between + 20 and 
+65°C. The power supply for the amplifier channels consists of a 
commercially available transistorized static convertor —regulator 
which provides +20 V d.c. regulated to +1%. Prime power is 
obtained from a 28 V missile battery. The estimated vibration 
level for the second-stage would be about 3 g r.m.s. over a range 
of 5 to 2000 c/s. The electronic packaging is unusual in that 
individual circuits are assembled on separate etched wiring boards 
which are stacked vertically. Interconnections between boards are 
made by flat-tape cables which permit the whole assembly to be 
unfolded for servicing and check-out. 8.C.Dunn 


621-52 
3812 APPLICATION OF SOLID STATE DEVICES IN AN 
INDUSTRIAL PROCESS CONTROLLER. 
A.Nazareth, Jr. and E.O.Olsen. 
A.LE.E. Analog and Digital Instrumentation Conference Paper, 
p. 255-62. See Abstr. 3875 (1959). 

An industrial process controller using semiconductor devices is 
described; it can measure 10~"' A with an input impedance of 10°2. 
The d.c. amplifier is based on a bridge modulator using voltage-sen- 
sitive capacitors, and the amplifier is also of an unconventional type. 
A feedback signal is taken from near the output end of the amplifier 
and is fed into the modulator. By choosing the correct phase, a posi- 
tive feedback loop is present when there is a positive d.c. input sig- 
nal, and the magnitude of oscillation is determined by the amount of 
unbalance of the modulator bridge. The feedback network is also 
used for creating the three desired output functions of proportional 
band, reset and rate. G.A.Montgomerie 


621-52 
AN INTEGRATED MINIATURE ELECTRONIC 

3813. CONTROL SYSTEM. E.J.Cranch and W.B.Alden. 
A.LE.E. Analog and Digital Instrumentation Conference Paper, 

p. 269-79. See Abstr. 3875 (1959). 

A description of the parts of a process control system which 
take signals (1 to 5mA) from the basic transmitters and provide the 
various transformations to supply set points, rates, ratios, etc., by 
passing them through networks made up primarily of precision re- 
sistors. There is also a brief description of the miniature recorder 
which forms part of the system and of the mechanical dimensional 
standardization of the units. G.A.Montgomerie 


621-52 
SOME MATHEMATICAL PROBLEMS ASSOCIATED WITH 
3814 AUTOMATIC CONTROL OF MILLING MACHINES. 
L.1.Eterman. 
Avtomat. i Telemekh., Vol. 20, No. 3, 298-303 (1959). In Russian. 
The problem of calculating the plane coordinates of the milling 
centre for a given contour is discussed, and a numerical method is 
given for the solution of this problem using a digital computer; the 
question of modifying these coordinates to correct for perturbing fac- 
tors (e.g. temperature) is also considered. V.V. Zakharov 


621-52 
AN EXAMPLE OF AN ELECTRICAL PLANING- 

3815 MACHINE CONTROLLER WITH DIGITAL PRESENTA- 
TIONOF THE BED MOVEMENT AND SETTING OF THE END OF 
STROKE. F.Bolliger. 

Bull. Assoc. Suisse Elect., Vol. 50, No. 26, 1266-71 (Dec. 19, 1959). 
In German. 

Describes a Ward Leonard type system in which the decelera- 

tion to any selected point of the path is controlled electronically. 
A.O.Stanesby 


621-52 : 621.791.7 
FEEDBACK AND NOR LOGIC YIELD SOUND SPOT 
3816 WELDS. G.R.Archer. 
Electronics, Vol. 33, No. 8, 48-51 (Feb., 19, 1960). 
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Modular logical elements are used in the sequencing, timing and 
"voltage constraint" control of a spot welding system in which uniform 
welds are produced, despite process variations, by keeping constant 
the voltage produced across the weld. A.O.Stanesby 


621-52 : 621.365.3 
AUTOMATIC CONTROL OF FERROALLOY FURNACES 
3817 BY MEANS OF ELECTRODES. 
Ya.M.Kleynman and M.A. Libkind. 
Pribostroenie, 1959, No. 1, (Jan.). In Russian. English translation 
in: Instrum. Constr., 1959, No. 1, 8-10 (Jan.). 
A short description of operation of a current control system in 
a ferroalloy furnace. The current flow in the furnace operates a 
magnetic amplifier, which in turn, through a relay system, lowers 
and raises the electrodes. The system has also been used in a 
carbide furnace. T.Horrocks 


621-52 : 621.382.3 : 621.317.39 
AUTOMATIC MEASUREMENT OF THICKNESS AS APPLIED 
TO GERMANIUM WAFER PRODUCTION IN TRANSISTOR 
MANUFACTURE. See Abstr. 2820 


621-526 
DETERMINATION OF OPTIMAL PULSE TRANSFER 

3818 FUNCTION OF A SERVOSYSTEM FOR A CERTAIN 
CLASS OF DISTURBANCES. P.S.Matveev. 
Avtomat i Telemekh., Vol. 20, No. 1, 3-15 (1959). In Russian. 

Deals with determination of optimal pulse transfer function of 
a servosystem when disturbances of a certain class (preset 
harmonic and exponential time functions and stationary random 
functions) are applied to its input. The relation of correlation 
functions with Green's functions is used to solve the problem. 
Two examples are given as illustrations. 


621-526 
1 AN APPROXIMATE DETERMINATION OF THE REGU - 

3819 LATION CHARACTERISTICS OF A PROCESS WITH 
APERIODIC RESPONSES. V Strejc 
Automatisme, Vol. 5, No. 3, 109-11 (March, 1960). In French. 

It is shown that a system with a basically aperiodic response 
may be closely approximated by a system with a single multiple root. 
The order of the system (i.e. the multiplicity of the root) may be 
determined from the graph of the transient response of the system, 
as may also the value of the single time-constant involved. A table 
is provided to assist with the latter calculation for any given order of 
the system. If the answer for the order falls between two integral 
numbers a dead time also has to be included in the approximate des- 
cription of the system. From these data an attempt may then be made 
to design the optimum regulator for the system, a nomogram being 
provided for this purpose T Horrocks 


621-526 
A SERVOMECHANISMS APPROACH TO SKILL 
3820 DEVELOPMENT. E.S.Krendel and D.T.McRuer. 
J. Franklin Inst., Vol. 269, No. 1, 24-42 (Jan., 1960). 

Motor skills development is explained in terms of perceptual 
organization. As skills develop, successive organizations of 
perception (s.o.p) enable the operator to take increasing advantage 
of the redundancy or predictability of his input signals. A servo- 
mechanism model is presented to describe how the predictability 
of input signals could be made more apparent to the human operator 
by the use of appropriate displays. The hypothesis is advanced that 
this external organization of input signals achieved by displays is 
a model for the effective s.o.p. achieved as skill is acquired. Ex- 
perimental evidence to support this s.o.p. model is presented from 
the literature on manual tracking. Implications for future research 
are discussed. 


621-526 
ANALYSIS OF A.C. SERVOMOTORS OPERATED FROM 

3821 UNBALANCED NONSINUSOIDAI, VOLTAGE SOURCES 
AND NONLINEAR DISCONTINUOUS SOURCE IMPEDANCES. 
£&.R.Lind and N.L.Schmitz. 

Trans Amer. Inst. Elect. Engrs Il, Vol. 78, 476-81 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 

In recent years, the use of devices such as chopper modulators, 
magnetic amplifiers, and gaseous tubes in servomechanism design 
has caused a.c. servomotors to be subjected to new modes of 
operation. The method adopted here is to go back to the basic 
circuit differential-equations and solve the problem on an analogue 
computer. A steady-state solution only is presented but the 





Abstr. 3822~—3829 


extension to the transient regime requires only the replacing of 

two coefficient units. with multipliers. The motor used for the 

studies is a Diehl-type FPE 25, 115 V, 60 c/s, 2 ph. 5 W servomotor. 
This machine was found to have quite linear characteristics over 

its normal operating range. 8.C.Dunn 


621-526 
A SUPPRESSED-CARRIER SIGNAL GENERATOR FOR 
3822 SERVOSYSTEM INSTRUMENTATION. P.J.Pollard. 
Trans Amer. Inst. Elect. Engrs Ill, Vol. 78, 481-5 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 

Describes a method of obtaining a sinusoidal suppressed carrier 
voltage using two synchros connected in such a way as to eliminate 
the need for slip rings. The result is a relatively simple and main- 
tenance-free signal generator that is capable of producing modula- 
tion frequencies as high as 500 c/s. 


621-526 : 681.142 


SIMULATION OF NONLINEAR EFFECT BY ANALOGUE 
COMPUTER. See Abstr. 3224 
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621.398 
COMMUNICATION EFFICIENCY OF SPACE TELE- 
3823. METRY SYSTEMS. R.W Sanders. 
National Tele metering Conference, Denver, Colorado, 1959 
(See Abstr. 4929 of 1959) p. 4-13. 

A convenient way of comparing communications systems is by 
their efficiency in terms of the received signal energy required per 
infor mation-bit transmitted in the presence of a given noise spectral 
density. The equation which is derived for comparing the efficiency 
in various systems requires a knowledge of the input signal-to-noise 
ratio and a knowledge of the lower limit of the channel bandwidth for 
a given small probability of error. As an example of the calculation 
p.c.. is taken and it is shown that the efficiency is one half the 
square of the output signal-to-noise ratio. The information rate of 
discrete and continuous systems is discussed and it is concluded that 
signal-to-noice vano is a. ..appropriate criterion and that the more . 
realistic method is on the basis of error probability. Detailed 
evaluations of efficiency are then made for a suppressed-carrier 
single-sideband a.in. system, a double-sideband a.m. system, an 
{.m. system and a complete {.m.--f.m. multiplex. Orthogonal 
co nmunications systens are briefly examined and it is concluded 
that there are modulation systems with peak power limitation which 
are much more efficient in transmitting information than a.m. or 
{.m. The method which has particular attraction for space telemetry 
use is that involving Reed—Mueller code of maximum redundancy 3. 

S.C.Dunn 


621.398 : 621.389 
4 PHYSIOLOGICAL TELEMETRY IN THE SPACE AGE. 
3824 M_A.McLennan. 
National Telemetering Conference, Denver, Colorado, 1959 (See Abstr. 
4929 of 1959) p. 265-92 
The kind of information which can be sent over a space telemetry 
system is very much determined by the kind of system it turns out to 
be. The factors which affect its character are: doubtful recovery; the 
fact that the record is not necessarily continuous; intermittency of 
contact with a space vehicle; the proportion of volume devoted to 
generating a high transmitter power; the relationship between informa- 
tion, energy and weight. A most important consideration is the use of 
an extremely efficient encoding system. It is suggested that what is 
described as data monitoring must be employed, this implies two 
basic operations: condensing, which consists of processing data on 
a continuous or realtime basis so as to emphasize the potentially 
significant factors; selecting, which consists of examining the signal 
or signals and deciding whether or not further action will be taken, 
such as prepgration for transmission. The information may relate 
to quantities which are normally very steady, or change slowly or 
irregularly, or which give rise to occasional transients or which in 
some cases are so complex in behaviour that certain special para- 
meters must be recognised and evaluated. An example is given of a 
viability monitor in which the survival of a human being is determined 
from observations of vertigo, convulsion, sleep and the existence of 
life. 8.C.Dunn 
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621.398 : 621.389 


THE REQUIREMENTS FOR BIOMEDICAL MONITORING 

3825 IN SPACE FLIGHT. R.W.Lawton. 

National Telemetering conference, Denver, Colorado, 1959 (See Abstr. 
4929 of 1959) p. 293-300. 

It seems desirable that at least some of the signals received on 
earth from a satellite must be immediately processed and monitored 
for rapid decision and action. The natural limits to the action possible 
are outlined for ballistic single orbit, multiple orbit and solar system 
flights. The minimum set of parameters which should be telemetered 
for safety reasons are heart rate, respiratory rate and body tempe- 
rature. In addition it is desirable that the cabin atmosphere should 
be sampled. An important part of early manned space flights is the 
study of man's performance capabilities in orbit, particularly his 
ability to control his vehicle. For orbits at 150 miles altitude, the 
time during which contact may be made with a satellite may be as 
short as 6 minutes from a Single station. It is suggested that the 
engineering limitations of the system may not admit of the luxury of 
transmitting of a large amount of data for reduction at leisure. 

S.C. Dunn 


621.398 
TRANSMISSION OF MICROWAVE TELEMETRY 

3826 SIGNALS FROM A RE-ENTERING VEHICLE 
K. Baldwin. 
National Telemetering Conference, Denver, Colorado, 1959 
Abstr. 4929 of 1959) p. 321-30. 

The general aerodynamic factors are examined which affect the 
layer of thermally ionized air surrounding a missile during re- 
entry into the earth's atmosphere. Hypothetical aerodynamic data 
along a path through the ionized air layer are used to determine a 
suitable microwave telemetry frequency. The attenuation, dielectric 
constant and conductivity along the path are then worked out for this 
example. Problems of impedance matching, atmospheric absorption 
and line-of-sight transmission are also considered in terms of a 
microwave system in a re-entry environment. A 10 Gc/s system 
should be suitable; the atmospheric water-vapour attenuation for this 
kind of transmission path is not so serious as in conventional ground- 
to-ground communication systems. §.C.Dunn 


621.398 


(See 


SPACE NAVIGATION BY CORRELATION. 

3827 = P Zilezer. 

National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4929 of 1959) p. 342-59. 

A self-contained passive electromagnetic space navigation 
system is proposed for interplanetary spacecraft. The system re- 
ceives solar electromagnetic radiation via two paths, direct from 
the sun and reflected from the celestial object being approached by 
the spacecraft. The two signals are random and statistically co- 
herent, therefore their correlation function serves to measure the 
path difference of the two signals. The path difference and the angu- 
lar displacement of the signals determine the relative position of the 
vehicle with respect to the celestial object being approached. The 
time rate change of these parameters determines the velocity com - 
ponents in the same reference system. An advantage claimed over 
the classical celestial navigation system is that while the latter re- 
quires the tracking of at least five celestial bodies (three distance 
stars and two "nearby" bodies) the proposed method requires meas- 
urements on only two. 8.C.Dunn 


621.398 
RADIO LINKS FOR SPACEFLIGHT. 

3828 J.H.W.Unger. 
National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4929 of 1959) p. 360-71 

Taking as examples a number of possible flights ranging from 
an unmanned lunar probe to a manned planetary return mission 
taking perhaps 3 years, the radio communication parameters, in- 
cluding reliability, are examined. It is concluded that faster trajec- 
tories may bring certain design advantages. The mean-time-to- 
failure of several types of humans and of electronic components are 
compared. It is concluded that a single transistorized switch might 
soon be as reliable as a human operator. The advantage of an elec- 
tronic component is that by paralleling connections greater reliability 
may be provided by planned redundancy. S.C Dunn 


621.398 
A COMPARISON OF AN IDENTICAL VACUUM TUBE 
3829 AND TRANSISTOR TELEMETRY SYSTEM. M.A.Lowy. 
National Telemetering Conference, Denver, Colorado, 1959 
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(See Abstr. 4929 of 1959) p. 40-4. 

A 16-channel telemeter is considered and it is supposed that the 
r.f. equipment is the same for any variant. Three main features are 
considered: sub-carrier oscillator, multiplexer, power supply. In 
each case two valve and two transistor versions are detailed. In 
general the transistorized systems are more expensive but give 
better performance at reduced volume and weight with higher 
reliability. It is pointed out that transistor prices are still falling 
and that the vibration and shock specification is met only by the 
transistor systems. The latter also requires less checkout and 
maintenance. 8.C.Dunn 


621.398 : 621.372.542.2 
A TRA:.SISTORIZED ACTIVE LOW PASS FILTER WITH 
ONE CPS CORNER FREQUENCY. R.C.Onstad. 
National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4929 of 1959) p.113~-23. 

To prevent spurious responses from appearing at te output of 
the sampling device a low-paase [filter is required between the signal 
source and multiplexer whenever there is a commutated signal con- 
taining frequency components of half the sampling rate. The com- 
mutator frequency is 5 rev/sec and the filter is required to have a 
corner freque..cy of 1 c/s and an attenuation of at least 26dB at 
4.5c/s. The circuit developed uses turee transistors and solid tanta- 
lum capacitors. The insertion loss is almost zero and temperature 
stability is satisfactory with a zero drift of less than 25mV over a 
temperature range of -25 to +80°C. The volume is less than 4 in’, 
the input and output impedances are 0.5m and 2.5k2 respectively 

8.C.Dunn 


621.398 
SOME CODING CONCEPTS TO CONSERVE BANDWIDTH. 

3831 LG. Zukerman and I.Ross. 
National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4929 of 1959) p. 138-42. 

It is pointed out that by using all the previously known information 
about the original quantity it is possible to devise new codes such 
that the bandwidth necessary to transmit the new code is a small 
fraction of the bandwidth necessary to transmit the original code. 
Qualitative examples are given of the transmission of conversational 


speech, band-limited acoustic noise and shock-excited resonant 


systems. 8.C.Dunn 
621.398 
THE P.C.M.—P.S. TELEMETRY SYSTEM. 

3832 H.N.Putschi and E.Niemann, Jr. 

National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4929 of 1959) p. 143-50. 

A phase-shift modulated system has been developed which uses 
correlation detection and a novel parity-check redundancy coding 
method. The transmitted power required is equal to or less than 
that of an ideal conventional p.c.m—f.m. system. The use ofa 
synchronous receiver permits r.f. detection to be performed at 
signal-to-noise ratios less than -8dB, so that correlation by the 
simple integration technique can be exploited. Further improvement 
in transmitted power efficiency can be obtained if more efficient 
redundancy codes are employed at a sacrifice in the simplicity of the 
transmitter equipment The transmitter consists of a commutator, 
analogue—digital convertor, parity encoder and r.f. section with a 
balanced modulator for phase-shift-modulation. Frame synchroni- 
zation is maintained by transmitting a unique code at the beginning of 
each frame. The receiver has a standard front-end followed by a 
pair of product detectors and the acquisition and tracking loops for 
the reinserted carrier frequency. 8.C.Dunn 


621.398 
NEW DEVELOPMENTS IN P.C.M. TELEMETRY. 
3833 RE. Marquand. 
National Telemetering Conference, Denver, Colorado, 1959 
(See Abstr. 4929 of 1959) p. 25-30. 
Recent improvements in the quality of engineering and in cir- 
cuit design have reduced the complexity of p.c.m. equipments. 
The various contributions to the simpler realization of p.c.m. are 
briefly summarized as follows: asynchronous d.c. low-level-input 
multiplexers using chopper amplifier techniques with one diode 
switch per channel; "programmed" multiplexers which allow varying 
sampling rates for different channels over a wide range (1000 to 10 
samples/sec); greater accuracy provided by an 11-bit word at speeds 
up to 350 kc/s; the ability to read the peak value attained by a 
quantity within a given time interval; electronic range switching 
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whereby the sensitivity of the coder can be varied over a 500-1 
range ; improved {.m. synchronization requiring only 1 bit per word; 
the use of solid-state construction throughout resulting in low 
power dissipation and decreased size and complexity. A typical 
equipment capable of operating from -55 to + 71°C with 0.1% 
linearity and accuracy is operating on a rocket-sled track and will 
survive 15g vibration at 2 kc/s and 50g sustained acceleration. 
8.C.Dunn 


621.368 
DIGITAL DATA PROCESSING OF P.D.M. AND 
3834 F.M./F.M. TELEMETRY. W.E.Leever. 
National Telemetering Conference, Denver, Colorado, 1959 (See Abstr. 
4929 of 1959) p. 272-84. 

A new system is described for processing p.d.m. signals as well 
as several concurrent, continuous analogue signals, such as might be 
derived from an f{.m.—f.m. multiplex, and reducing them to a format 
suitable for engineering analysis. There are two phases, the conver - 
sion phase and the computing phase. In the conversion phase standard 
data input to 1.R.LG. standards are recorded on magnetic tape which 
is played back at real time. The p.d.m. data pulses gate a 1.2 Mc/s 
oscillator whose output is fed to a 10 binary-digit counter. The 
contents of the counter are read out at the end of each pulse, rear - 
ranged and recorded on magnetic tape in a format compatible with 
the 1.B.M. type 701 or 704 computer. The discriminators’ output 
(or any other analogue voltages, up to fifteen in number lying within 
the range +10 V) are each sampled by one of fifteen multiplexers and 
then converted to an eleven binary-digit number. Sampling at rates 
up to 32000 samples/sec is possible. In the computing phase the 
output magnetic tape is sent to the computer together with auxiliary 
information regarding calibration channel number, etc. Among the 
various programmes available is one for plotting six functions per 
plot each with its own symbol and presented on a chart as a function 
of time. 8.C.Dunn 


621.398 
TRA-DECOM, A TRANSISTORIZED P.A.M 
3835 DECOMMUTATOR. P.R.Palmer and J.£.Scheibner 
National Telemetering Conference, Denver, Colorado, 1959 
(See Abstr. 4929 of 1959) p. 206-11 
The development is described of a system which will process 
commutated information from a simple 30 samples-per-frame air - 
borne switch. The commutated signal deviates from I.R.IG. stand- 
ards in two respects: the information on the commutated channels 
may be either positive or negative about a zero reference point; 
no channel sync. is required to assist in ground synchronization 
Synchronization of the decommutator with an airborne system is 
maintained by a triple-width high-level positive pulse known as the 
frame sync. The system is flexible, consumes very little power 
and is well adapted to aircraft recording. It has two limitations: 
where excessive frequency -shift occurs within any one frame the 
information on at least two or three channels may be invalidated 
because the clock generator will not recognize this change until 
the frame sync. arrives. During an r.{. fade, the airborne commut- 
ator may change speed requiring two or three frame pulses for 
restoring synchronization. However, the channels immediately 
following the first sync. pulse will have the true channel infor mation 
8.C.Dunn 


621.398 
A DEVIATION STANDARD FOR F.M. SYSTEMS. 

3836 = H.J.Wood, Jr. 
National Telemetering Conference, Denver, Colorado, 1959 
(See Abstr. 4929 of 1959) p. 212-18 

Present technology provides several techniques for measuring 
carrier deviations; among these are the beat -null-amplitude test 
and the visual spectrum analysis display. Both of these techniques 
require use by the operator of Bessel function tables. The equip- 
ment described is designed to provide a standard signal from known 
characteristics and to facilitate comparison of unxnown signals to 
the standard signal. The output standard is an unmodulated v.h.f. 
signal which is capable of being shifted in known increments. The 
long-term absolute accuracy is 0.005% and a short-term drift of the 
individual signals relative to each other is 3 x 10% at a centre 
frequency of 230 Mc/s. The selectable fixed deviations from the 
latter are 12.5, 25, 50 and 100 kc/s above and below. All the 
signals are generated from crystal-controlled fundamentals and by 
using single-sideband suppressed-carrier heterodyning techniques. 
An offset carrier of 221 Mc/s is first generated by multiplication 
from a crystal standard. The main carrier is now developed by 
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adding the output from a 9 Mc/s crystal-controlled source and the 
side frequencies by adding in the outputs from sources at the above- 
mentiond set of frequencies. 8.C .Dunn 


621.398 
A NEW PRACTICAL APPROACH TO SUB-CARRIER 
3837 PRE-EMPHASIS. W.E.Hane. 
National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4949 of 1959) p.151-60. 
Pre-emphasis is highly desirable in getting the most out of the 
telemetry package, but the use of an ideal pre-emphasis curve 
raises problems of data distortion. By setting all the sub-carrier 
oscillators to the same output amplitude and passing the high chan- 
nels through a high-pass filter, data distortion can be reduced to less 
than 0.25% of full-scale data bandwidth. The circuit greatly attenuates 
all frequencies above 75kc/s. This reduces intermodulation produced 
from the sub-carrier composite at the higher frequencies. It is 
estimated that this approach of using equal amplitudes enables a 
10-fold reduction in data distortion. 8.C.Dunn 


621.398 : 621.317.39 
VARI ABLE-RELUCTANCE D.C. TRANSDUCER. 
3838 =. K.Kowallis. 
National Telemetering Conference, Denver, Colorado, 1959 (see 
Abstr. 4929 of 1959), p. 181-7. 
A ring-type synchronous demodulator using four diodes and 
operating at 5 kc/s is described. The output filter is a low-pass 
unit with a cut-off slightly above 1 kc/s. With appropriate impedance 
transformation it is possible to provide an output of 0.5 V d.c. 
without amplification, A pressure transducer and an accelerometer 
are described. Typical units have been vibration tested from 
50-2000 c/s at a level of 35g for an extended period without failure. 
Pressure transducers in the range 5 to 10* Ib/in* have the following 
performance: hysteresis <0.1%, linearity <0.5% temperature 
range -65—+165 F, zerodrift <0.01% °F, sensitivity drift <0.02% °F. 
The sensing element may be separated from the electronic package 
by a distance of the order of 25 ft. 8.C.Dunn 


621.398 
AN ANALOG ON-LINE DATA REDUCTION SYSTEM FOR 
3839 ENGINE TESTING. D.L.Dresser and J.D.Dunlop. 
National Telemetering Conference, Denver, Colorado, 1959 (See Abstr. 
4929 of 1959) p. 253-67. 

An on-line data reduction system is defined here as one which 
accepts input data, makes certain computations with this data, and 
plots the results of these computations while the test is running. It 
is stated that an advantage of this method of data reduction is that it 
avoids the often quite fantastic expenditure on comprehensive data- 
reduction equipment which is used sometime after the event. An 
analysis of the requirements of tests on production engines, experi - 
mental models and particular components revealed the need for an 
equipment giving a reduced data accuracy of 1 - 2% full scale and 
providing a maximum of 15 input and output parameters. The three 
basic analogue-computer elements are operational amplifiers, elec - 
tronic multipliers and diode function-generators. The recording 
centre facilities consist of twenty four Xv. time strip-chart recorders, 
eight Xv. Y strip-chart recorders, and 30 regulated d.c. power 
supplies. An evaluation study of ramjet fuels is discussed in some 
detail as an example of a typical on-line data reduction problem. The 
purpose of the test was to compare the stability characteristics and 
combustion efficiencies of several fuels over a large range of inlet 
conditions simulating various flight Mach numbers and altitude con- 
ditions. 8.C.Dunn 


621.398 
SIMPLE COMPUTATION TECHNIQUES FOR 
3840 TELEMETRY DATA REDUCTION SYSTEMS. 
G.Birkel, Jr. and M.C.Burns. 
National Telemetering Conference, Denver, Colorado, 1959 (See Abstr. 
4929 of 1959) p. 268-71. 

The advantages are stressed of what is described as a hybrid 
computer which is simply a system which operates in both analogue 
and digital modes. The economy of hybrid devices permits paralle- 
ling of a limited number of functions to avoid the expense of large 
memories. In general, sampling technique, programme switching 
status, and the simultaneity of computation operations eliminate the 
need for memory for all but a small number of coefficients, scaling 
parameters of similar programme constants. 8.C.Dunn 
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621.398 : 621.396.621.54 
A STATE-OF-THE-ART RECEIVER FOR 2200 Mc/s 
3841 TELEMETRY. S.E.Smith and H.Scharla-Nielsen. 
National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4929 of 1959) p. 380-6 
The receiver, which covers the range 2150 to 2350 Mc/s isa 
double superhet with r.f. amplification. The local oscillators are 
crystal-controlled with a stability of +0.005%, the bandwidth is 
adjustable to suit three different telemetry standards. The noise 
figure is 6.25 dB and the demodulator is a phase-lock detector. 
Image-frequency rejection is 65 dB. A feature of the receiver is the 
simplified tuning procedure. The process consists of plugging in the 
proper channel crystal, tuning the first local oscillator to the proper 
frequency and establishing a phase-lock with the crystal oscillators 
of the control, setting the preselector to the desired frequency, then 
fine-tuning the phase-lock demodulator to correct for tolerances on 
transmitter and receiver frequencies. The second i.f. is 12 Mc/s 
and the output is 20 V peak-to-peak into 470 ohms. 8.C.Dunn 


621.398 : 621.396.677.71 
MINIATURIZED TELEMETRY SLOT ANTENNAS FOR 

3842 MISSILE APPLICATIONS. M.Yaffe. 
National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4929 of 1959) p. 387-90 

Although an electrically small cavity-aerial is inherently narrow- 
band much can be done towards maximizing the bandwidth. A 
number of techniques for this purpose were studied and a few of 
them which show promise are described. The most effective general 
modification was to increase the capacitance of the slot either by 
filling with a high dielectric material or adding an artificial di- 
electric or by wiring in additional lumped capacitors. An improve- 
ment in bandwidth from 0.2% to 0.8% was observed. $.C.Dunn 


621.398 : 621.396.61 
R.F. MULTIPLEXING OF TELEMETRY TRANSMITTERS. 
3843 W.H.Harrison. 
National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4929 of 1959) p. 391-6 
Three basic techniques are considered. A simple common tee- 
junction may provide about 10 dB isolation, which is not usually 
considered sufficient. A coaxial hybrid circuit provides excellent 
isolation between two transmitters, but no results are reported. A 
number of examples are given of high-Q bandpass filters operating at 
a few hundred megacycles with channel spacings of 3 Mc/s. Units of 
moderate size and weight capable of accommodating as many as 6 
transmitters were developed, giving isolation values between 15 and 
20 dB. The power-handling capacity is of the order of 100 W per 
channel. S.C .Dunn 


621.398 
AN ULTRALINEAR FREQUENCY-MODULATED 

3844 TRANSMITTER. R.E.Lee. 
National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4929 of 1959). p. 372-9 

As far as the author is able to determine, this is the most 
linear and distortion-free transmitter available today. It also has 
the lowest power requirement and is contained in the smallest and 
lightest package. The output power is 2 W minimum at 260 Mc/s, 
the frequency stability is +0.01%, the deviation sensitivity is 0.25V 
r.m.s. to give + 125 kc/s deviation, the frequency response is + 1 dB 
from 20 to 10° c/s. A15 Mc/s transistor-oscillator drives three 
doubler stages. The penultimate doubler and final stages are pentodes. 
The construction withstands 20g vibration at frequencies from 
20-2000 c/s. 8.C.Dunn 


621.398 
3845 ON GUIDANCE AND CONTROL REQUIREMENTS IN 
ASTRONAUTICS. R.£&.Roberson. 
J. Franklin Inst., Vol. 269, No. 3, 196-220 (March, 1960). 

The question of what can be said about astronautical guidance 
and control requirements in general, without reference to specific 
missions, is explored. Mission characterizations are developed 
which give some broad indications of performance requirements 
trends. A "network" point of view toward trajectories is suggested 
which may have important implications to the establishment of 
classes of functional requirements. Some general conclusions are 
reached about the qualitative degree to which requirement studies 
must be expected to be mission-oriented. 
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621.398 : 621.376.2 
3646 AMPLITUDE-MODULATION RADIO-TELEMETRY OF 
NERVE ACTION POTENTIALS. R.M.Morrell. 
Nature (London), Vol. 185, 1129-31 (Oct. 10, 1959). 

The output from a stimulator was used to amplitude- modulate 
an r.f. carrier. At the receiving end the carrier was demodulated 
and the resulting stimulus applied through a pair of applicator elec- 
trodes to excitable animal tissue. A pair of pick-up electrodes was 
employed to feed the response signal to a local transmitter which 
passed the necessary information back to the originating point. De- 
tails are given of the tissue tested and the durations of the tests. 
Matching of the electrical circuits to the impedance of the tissue, 
which is not the same for active and resting conditions, was stated to 
be a difficult problem. H.G.M.Spratt 


621.398 : 681. 142 
HIGH-SPEED PLOTTING OF TELEMETERING DATA. 
See Abstr. 2585 


621.398 : 621.396.61/.62 
3847. A REMOTE CONTROL SYSTEM USING ELECTRO- 
MECHANICAL TECHNIQUES. S.Lechowicz. 
Proc. Instn Radio Engrs Australia, Vol. 21, No. 1, 33-41 (Jan., 1960) 
A remote control system based upon one-way digital signalling 
by means of relays anduniselectors is used to operate the transmitters 
and receivers of a v.h.f. communications system. 


621.398 
$648 SEMICONDUCTOR DEVICE OPERATION IN A PULSED 
NUCLEAR ENVIRONMENT. 
W.A.Bohan, J.D.Maxey and R.P.Pecoraro. 
National Telemetering Conference, Denver, Colorado, 1959 (See 
Abstr. 4929 of 1959) p. 124-37. 

In most previous work the expected environment has been that 
in the vicinity of a conventional nuclear reactor. The work reported 
here is primarily concerned with the effects of very high dose-rate 
nuclear radiation. The radiation was delivered in single pulses last- 
ing about 200 ys with accompanying maximum rates of 10 n/cm’* sec 


and 10" roentgen (gamma)/sec. the source of radiation was the 
Godiva-II assembly at Los Alamos Scientific Laboratory. This de- 
vice is a fully enriched bare U™™ assembly capable of prompt criti- 


cal operation. Neutron dosimetry was accomplished using the 
S™(n,p)P™ reaction and a sulphur disk calibrated against plutonium. 
The gamma ray components were measured using neutron-insensitive 
tetrachloro-ethylene chemical dosimeters previously developed by 
Sigoloff. There are two main conclusions to the work: in semi- 
conductor materials and devices the ionization is predominantly 
gamma-ray produced and the lattice defects are neutron-produced. 
A comparison between the variation in @¢h with integrated flux as 
measured both statically and as a function of flux during the burst 
indicates that there is little or no rate dependence in permanent 
bulk damage. 8.C.Dunn 
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681.142 : 621.374.32 
3849 PROCEEDINGS OF THE EASTERN JOINT COMPUTER 
CONFERENCE. 
New York: The American Institute of Electrical Engineers (July, 
1959) 184 pp. 

Papers and discussions presented at the Joint Computer Con- 
ference, Philadelphia, Pa., December 3-5, 1958, which was sponsored 
by the American Institute of Electrical Engineers, the Association of 
Computing Machinery and the Institute of Radio Engineers. For 
abstracts of the papers see following abstracts. 


681.142 : 621.374.32 
PROCEEDINGS OF THE WESTERN JOINT COMPUTER 
CONFERENCE. See Abstr. 3561 


681.142 
3850 THE ATHENA COMPUTER, A RELIABILITY REPORT. 
L.W.Reid and G.A.Raymond. 
Eastern Joint Computer Conference Paper, p. 20-4. 
This computer is used as the prime guidance element for an 
i.c.b.m: the specification called for a mean time of 55.4 hours 


Abstr. 3846-3855 


between failures. Figures are presented which show the actual 
failure rates in those parts of the computer actually involved in 

the guidance computation and cover maintenance periods as well 

a8 operational time. Failures which could have affected guidance 
amounted to 27 in 6,361 hr of operation, a large number of these 

(16) being in the power supply. Design factors affecting reliability 
are mentioned, in particular the permanent storage of the programme, 
the use of reliable, rather slow-speed circuitry and a comprehensive 
maintenance and checking facility. G.H.Searman 


681.142 
3851 THE PHILOSOPHY OF AUTOMATIC ERROR 
CORRECTION. R.M.Bloch. 
Eastern Joint Computer Conference Paper, p. 25-8. 

The principles of several error-correcting systems for data 
processing are discussed in general terms, including duplication of 
equipment or information, the repetition of operations in whose 
results errors are detected and the use of special redundant codes. 
Most of these, if comprehensive, are too expensive in equipment 
and take no account of the observed error pattern of the machine. 
Empirically determined error statistics may, however, be applied 
to obtain a weighted correction system which is particularly power - 
ful in those regions most susceptible to error. The broad principles 
of a system of this kind are outlined and an indication of its capabili- 
ties and limitations given. G.H.Stearman 


681.142 

3852 THE SYSTEM APPROACH TO RELIABILITY. 
H.D.Ross. 
Eastern Joint Computer Conference Paper, p. 28-30. 
Reliability figures are given gained from early experience 

with a computer intended for use in a continental air -defence 
system. This computer is organized with duplicate sets of input 
and output equipment and also a standby central section. The opera- 
tional calculations are time-shared between the two central sections, 
that section not in operational use being available part of the time for 
rapid acceptance of the load should the other fail; the remainder of 
the time the standby is undergoing maintenance. An operational 
reliability of 99.5% is anticipated. G.H Stearman 


681.142 
3853 NEW LOGICAL AND SYSTEMS CONCEPTS. 
R.K.Richards. 
Eastern Joint Computer Conference Paper, p. 51-5. 

Progress in computer technology will come about largely by a 
more integrated application of existing achievements in the fields of 
physics, component design, circuits, logical and system design, 
programming and manufacture. These items are separately dis- 
cussed and it is concluded that an advanced computer would operate 
directly from an automatic programme and that its entire logical 
design and the realization of logical circuits would be accomplished 
on other computers. G.H.Stearman 


681.142 : 621.389.049.75 
3854 AN APPROACH TO MICROMINIATURE PRINTED 
SYSTEMS. D.A.Buck and K.R.Shoulders. 
Eastern Joint Computer Conference Paper, p. 55-9. 

The value of microminiaturization lies more in its ability to 
make very large computers feasible than in the reduction in size of 
existing computers. The techniques of vacuum deposition and 
electron-beam “etching” of circuits are described, the latter being 
treated in some detail. The ultimate scale aimed at is one in which 
conductors have a width of 0.1 y. G.H.Stearman 


661.142 
3855 PILOT, THE N.B.S. MULTICOMPUTER SYSTEM. 
A.L.Leiner, W.A.Notz, J.L.Smith and A.Weinberger. 
Eastern Joint Computer Conference Paper, p. 71-5. 

PILOT contains three independently operating computers. The 
first is designed for fast arithmetical operations and has a simple 
16 instruction order-code; the second, with the same size of order - 
code is devoted entirely to red-tape" operations and together with 
the first can carry out very complex sorting or search operations. 
The third computer is a format-controller which allows input from, 
and output to,a wide variety of external equipments concurrently with 
the operation of the first two computers. The entire system is well 
adapted to use in business data-processing, scientific calculations, 
real-time control and simulation and,in conjunction with other 
computers,on very large problems. G.H Stearman 
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681.142 

3456 THE LOGICAL DESIGN OF CG24. 

C.P.Dinneen, I.L.Lebow and I.8.Reed. 
Eastern Joint Computer Conference Paper, p. 91-4. 

Describes a systematic logical design method for a medium- 
sized, general purpose computer. The method consists in regarding 
ali programme operations as being a sequence of information 
transfers between registers but does not consider the details of 
such transfers. The transfers are arranged to occur during some or 
all of four phases, the set of four comprising one cycle of access to 
the magnetic-core memory. A complete order may take several 
such cycles to execute but during each the control section of the 
computer is prepared to enter the next. The control section itself 
is treated in a similar way. G.H.Stearman 


681.142 : 621,374.32 
3657 DESIGN CRITERIA FOR AUTOSYNCHRONOUS 
CIRCUITS. J.C.Sims, Jr and H.J.Gray. 
Eastern Joint Computer Conference Paper, p.94-9. 

Synchronous computers employ a regular clock pulse to sample 
the outputs of logical elements in order to eliminate the possibility 
of logical errors due to the imperfect alignment of input pulses in 
time. The overall speed of operation, as represented by the clock 
rate, is limited by the necessity of allowing for tolerances in pulse 
positions, and for the greatest possible propagation delay in complex 
logical networks. A system of two-line logic is described which 
requires approximately twice as many components as conventional! logic 
but is such that no ambiguities can arise as a result of pulse misalign- 
ment. A check circuit at the output of a logical network can detect 
the completion of a logical operation immediately the signals have 
propagated and initiate a new operation. A self-clocked system 
results having a considerably higher speed. Error-detection is 
inherent in the system, eliminating the need for special circuits. 

G.H.Stearman 


681.142 : 621,374.32 
395g ANALYSIS OF TRL CIRCUIT PROPAGATION DELAY. 
W.J.Dunnet, E.P.Auger and A.C.Scott. 
Eastern Joint Computer Conference Paper, p. 99-108. 

The transistor—resistor logic (t.r.1.) element is simple, cheap 
and reliable but does not fully exploit the potential switching speed of 
the transistor, so that the propagation delay time is usually of major 
importance in design. In order to make a systematic computer study 


of the design of this circuit, expressions for the collector current rise 


and fall times and the storage time were derived based upon transis- 
tor parameters measured under large-signal transient conditions. 
These give more accurate estimates of delay than conventionally 
measured parameters. In addition more realistic figures for actual 
circuits are obtained by calculating the propagation delay, not for a 
step input but for a ramp, this being the input actually encountered. 
The various equations are discussed in considerable detail and 

some results are plotted, but it is hoped that the computer study will 
achieve an optimum element design and provide tabular data useful 
to the computer logical designer. G.H.Stearman 


681.142 
3859 THE RECORDING, CHECKING, AND PRINTING OF 
LOGIC DIAGRAMS. 
M.Kloomok, P.W.Case and H.H.Graff. 
Eastern Joint Computer Conference Paper, p. 108-18. 

Describes work on the mechanization of certain stages in the 
design of the logic for a range of large computers. The actual logical 
design is executed by engineers but thereafter the checking of the 
first rough diagrams, by reference to certain prescribed rules, is 
carried out by a computer programme. The designer's sketch, on a 
standard form, is transcribed on to punched cards and thence on to 
a master magnetic tape containing all present and past design data. 
After checking by the computer the logic diagram is developed on a 
tape in coded form, later to be printed in plain type by a line-by-line 
high-speed printer. At the same time a list of errors is printed for 
use by the engineer. Other features of the system are the automatic 
production of materials and component lists, the allocation to the 
logic units of physical locations in the computer bays, the deter- 
mination of interconnection wiring routes having regard to such 
factors as wire length, stray capacitance, crosstalk, number of 
wires per connecting pin etc.; and the printing of a correct wiring 
schedule. Alterations arising from engineering changes are readily 
introduced. Advantages of the system are the elimination of human 
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error, reduction of tedious repetitive work, high speed of operation, 


and the production of very comprehensive engineering information. 
G.H.Stearman 


681,142 : 621,374.32 
3860 STATE-LOGIC RELATIONS IN AUTONOMOUS 
SEQUENTIAL NETWORKS. W.H.Kautz. 
Eastern Joint Computer Conference Paper, p. 119-27. 

Sequential networks consist of interconnections of logical 
decision, storage and delay elements and are widely usec in digital 
systems for counting, code conversion, programme control, arith- 
metic etc. To aid in the analysis of these networks and their system- 
atic and economical synthesis, the C-matrix is studied and a number 
of theorems relating to it proved. The C-matrix is an array of binary 
variables expressing the network states resulting from 1 previous 
state existing in the last time interval. The principal factor leading 
to satisfactory synthesis is an understanding of the relations between 
the internal logic of a network and its various states as observed 
from outside. Particular emphasis is laid upon this problem and a 
number of examples are discussed. G.H.Stearman 


681.142 
3861 THE TRIAL TRANSLATOR, AN AUTOMATIC 
PROGRAMMING SYSTEM FOR EXPERIMENTAL 
RUSSIAN—ENGLISH TRANSLATION. V.E.Guiliano. 
Eastern Joint Computer Conference Paper, p. 138-44. 

This attempt to progress towards smooth machine translation 
involves three main items of equipment. The first, an automatic 
dictionary, accepts the Russian text on magnetic tape together with 
a stored dictionary, also on magnetic tape, and produces a word-by- 
word translation. This is generally syntactically wrong and must be 
interpreted by persons with understanding of the subject matter and 
a little knowledge of Russian. A more important output of this same 
process is the text ordered sub-dictionary, which lists all the 
English equivalents of each Russian word in turn together with coded 
grammatical information which is necessary for the later analysis 
of the translation. The second main item, the formula-inserter, 
adds to the dictionary tape coded rules, or algorithms, for the 
manipulation of the translated words — these later appear in the 
sub-dictionary. The third item, the specifier-evaluator -editor, 
takes note of the coded orders in the sub-dictionary and carries 
them out, thus generating an improved translation. This translation 
is then studied by linguists together with the word-by-word trans- 
lation and new or improved algorithms may be suggested for in- 
clusion in the dictionary tape. The result looked for is a steady 
improvement of the dictionary tape algorithms as a result of ex- 
perience with a large number of Russian texts. 

G.H.Stearman 


681.142 
3862 DYANA: DYNAMICS ANALYSER-PROGRAMMER. 
I. DESCRIPTION AND APPLICATION. T.J.Theodoroff. 
II. STRUCTURE AND FUNCTION. J.T.Olsztyn. 
Eastern Joint Computer Conference Paper, p. 144-7; 148-52. 

DYANA is a digital-computer programme which allows the rapid 
determination of frequency-response, time response and natural 
frequencies of any dynamic system whose equations are formally 
identical with those of a vibrating mechanical system. The system to 
be studied is described in a very simple coded form on punched cards. 
These are processed by a computer using the DYANA programme, 
which carries out any preliminary computations necessary to the 
formulation of the system equations, formulates these equations and 
prints out a complete FORTRAN programme suitable for solution of 
the equations (FORTRAN is the name of aninterpretive coding system 
for 1.B.M. computers). In addition a sheet is prepared showing what 
is needed in the way of numerical data for the solution of the equations 
and in what form this should be. G.H.Stearman 


681.142 
3863 THE UNIVAC AIR LINES RESERVATIONS SYSTEM, 
A SPECIAL-PURPOSE APPLICATION OF A 
GENERAL-PURPOSE COMPUTER. 
D.K.Sampson, V.E.Herzfeld and C.W.Fritze. 
Eastern Joint Computer Conference Paper, p.152-6. 

An air-line reservation system must give rapid responses to 
requests for information regarding available seating made by a large 
number of widely scattered agents to a central computer containing 
an inventory of all flight bookings. The responses to such queries 
must be presented to the agent and changes in the inventory must be 
able to be executed by the agent when booking seats or cancelling 
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reservations. To satisfy customers the chances of over -booking 
an aircraft must be nearly zero and for efficiency of operation 
vacant seats must be rapidly made available to prospective customers 
to increase the chances of all seats being sold before take-off. The 
system described fulfils these functions plus several others, inclu- 
ding the maintenance of a waiting list and protection against errors. 
Overbooking is avoided in this system by arranging that only one 
agent has access to the inventory at one time and this is satisfactory 
for a medium-sized system. For larger systems simultaneous 
interrogation of the inventory by several agents must be possible and 
sales or cancellations stored temporarily until the inventory is 
available for modification. There is then a small chance of over- 
booking. As described the system carries out 1 to 1.5 transactions 
per second and the response times are 1 sec to local agents and 

10 sec. to remote ones. G.H.Stearman 


681.142 
3864 THE SIEMENS DIGITAL COMPUTER 2002. 
H.W.Gumin. 
Eastern Joint Computer Conference Paper, p. 157-69. 

This is a medium-sized transistor-computer employing magnetic 
drum backing and ferrite core high-speed storage. Numbers are 
represented in binary-coded decimal form and the mode of operation 
is serial by decimal digit, parallel by binary. Both fixed and 
floating-point operation are possible and the order code allows 
for two kinds of address modification, both of which may be used 
in any one instruction. These are index modification and address 
substitution, examples being given of their use. For further details, 
see Abstr. 1067-78 (1960). G.H.Stearman 


681.142 
3865 PERFORMANCE ADVANCES IN A TRANSISTORIZED 
COMPUTER SYSTEM: THE TRANSAC S-2000. 
R.J.Segal, J.L.Maddox and P.Plano. 
Eastern Joint Computer Conference Paper, p. 168-74. 

A general description of a system which is put forward as 
evidence of the advantages of solid-state devices in computer tech- 
nology with the conclusion that vacuum-tube computers are now 
obsolete. G.H.Stearman 


681.142 
3666 PROGRAMMING DESIGN FEATURES OF THE GAMMA 60 
COMPUTER. P.Dreyfus. 
Eastern Joint Computer Conference Paper, p.174-81. 
A detailed description of the organization, characteristics and 
programming of this computer (the general form has been previous~ 
ly discussed — see Abstr. 556 of 1960). G.H.Stearman 


681.142 
3667 ON THE INSTRUMENTATION OF LOGICAL PROBLEMS. 
R.Tarjan. 
Acta tech. Hungar., Vol. 27, No. 3-4, 371-83 (1959). 

Logical machines are divided into three classes. The first class 
evaluates formulae of the propositional calculus and can, for example, 
be made up by connecting together circuits to represent the logical 
formula. Machines of the second class are concerned with the cal- 
culus of predicates, deal with formulae, and can be realized by means 
similar to present-day electronic computers. A third class of mach- 
ine, however, is necessary to cover problems involving plausible 
inferences such as in constructing the proof of a theorem. In order 
to realize such machines, it is necessary first to develop a measure 
of similarity which can take various values between 0, which repre- 
sents completely different objects, and 1, which represents completely 
similar objects. A basic switching element, which the author calis 
a neuron, is defined as having N inputs and | output. It "fires", i.e. 
transmits a signal, ifandonly if the algebraic sum of all facilitating 
and inhibiting inputs exceeds a given threshold. After firing, the 
threshold is increased to infinity for some given period and then 
returns monotonically to-the quiescent value. It is shown in principle 
how nets of these neutrons canbe built up to represent objects, and 
how two such nets can be interconnected so that the frequency of the 
output furnishes a measure of the similarity of the objects. 

G.A.Montgomerie 


681.142 


3868 TWO-CHANNEL AUTOMATIC OPTIMIZER. 
R.LStakhovskii. 

Avtomat. i Telemekh., Vol. 19, No. 8, 744-56 (1958). 

English summary: P.B. 141096T-7, obtainable from Office of 


In Russian. 
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Abstr. 3864—3874 


Technical Services, U.S. Dept. of Commerce, Washington, D.C., 
U.S.A. 

The circuit and some block diagrams of an electronic automatic 
optimizer, which enables minimum points to b: iound (taking into 
account some limitations), are described in detail. Experimental 
results corresponding to its different operating modes are given. 


681.142 : 536 
3669 SUMMARIZED PROCEEDINGS OF A CONFERENCE ON 
SOLID STATE MEMORY AND SWITCHING DEVICES — 
LONDON, SEPTEMBER, 1958. T.B.Rymer. 
Brit. J. appl. Phys., Vol. 10, No. 4, 153-8 (April, 1959). 


681.142 : 518.5 : 536.46 
3679 SUPERCONDUCTING COMPUTER ELEMENTS. 
E.H.Rhoderick. 
Brit. J. appl. Phys., Vol. 10, No. 5, 193-6 (May, 1959). 

A survey is made of the present status of superconducting 
circuit components, including both active elements of the "cryotron" 
type and passive elements such as persistent current memory cells. 
The factors which affect the speed of operation of these devices are 
discussed, and the future shown to be closely linked with develop- 
ments in the technology of thin metallic films. 


681.142 
3671 CHARACTER GENERATOR FOR DIGITAL COMPUTERS 
E.D.Jones. 
Electronics, Vol. 33, No. 7, 117-18, 120 (Feb. 12, 1960). 

A character generator for use in conjunction with a separate 
display device such as a c.r. oscilloscope has been tested at 10‘ 
characters/sec. Any desired type-face can be generated and the 
device described allows 64 different characters to be generated from 
a six-wire input. The generator is a c.r.t. with a conventional elec- 
tron gun and an aluminium target on which the desired characters 
are printed in printer's ink in an 8 by 8 matrix. A constant-intensity 
electron beam is deflected to the character required and scanned 
across it, the vertical time-base being at 200 kc/s and the horizon- 
tal time-base at 10 kc/s. The secondary emission current from the 
target is amplified and used to intensity-modulate the display tube 
whose beam is swept in synchronism with that of the generator tube. 
Further deflection of the display tube positions the character as 
desired. G.A.Montgomerie 


681.142 
3672 GENERAL DESCRIPTIONS OF SENAC-1 (NEAC 1102) 
INCLUDING THE CONSTRUCTION OF INSTRUCTING 
SYSTEM. 
3.Katsura, Y.Onodera, S.Noguchi, S.Inawashiro, N.Honda, J.Oizumi, 
H.Watanabe, Y.Ishii, Y.Endo and Y.Degawa. 
J.Inst. Elect. Commun. Engrs Japan, Vol. 42, No. 11, 1000-8 
(Nov., 1959). In Japanese. 

This instrument is a general purpose parametron digital com- 
puter installed in 1958 at Tohoku University. Details of the various 
units are summarized and the code of operation is presented in tabu- 
lar form. Mechanical and photoelectric tape readers are used for 
the input and a tape-punching typewriter (capacity 400 characters/min) 
for the output. The working of these devices is explained. 

See also two following abstracts. A.Wilkinson 


681.142 
3673 ARITHMETIC UNIT OF PARAMETRON COMPUTER 
SENAC-1(NEAC-1102). 
Y.Endo, Y.Isnii, H.Watanabe, J. Yamamoto, 8.Tomita, S.Noguchi, 
Y.Onodera and M.Matsuo. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 42, No. 11, 1008-14 
(Nov., 1959). In Japanese. 

This unit includes 5900 parametrons for the arithmetic section 
and 3700 parametrons for the control section. The design and special 
features of the logical circuits and also the magnetic-drum memory 
unit are described. High-speed-operation circuits are used for 
arithmetic and permit both floating-point and fixed-point operation. 
In the latter case, the exponent part is ready for the next operation 
after it is linked off. A particular feature of the unit is the relatively 
small number of elements it requires. The use of the parametron, 
which has 3 input lines, has resulted in a marked increase of the 
reliability of the equipment. A. Wilkinson 


681.142 
3674 CONTROL DEVICE OF SENAC-1 (NEAC~1102). 
S.Noguchi, Y.Onodera, T.Matsuo, Y.Endo, Y.Ishii, 
H.Watanabe, J. Yamamoto and 8.Tomita. 





Abstr. 3875-3886 


J. Inst. Elect. Commun. Engrs Japan, Vol. 42, No. 11, 1014-20 
(Nov., 1959). In Japanese. 

This computer is provided with many instructions (about 230) 
and uses both fixed-point and floating-point operation, so that its 
control device becomes considerably complicated. Methods adopted 
to increase both and speed of operation are noted and the 
working of the 13 kinds of operation-control circuits and the main 
control circuit is described in detail. A block diagram shows the 
general arrangement of the whole computer. A. Wilkinson 


681.142 
3875 ALL TRANSISTORIZED DIGITAL COMPUTER KEIO 
MARK 1. M Kitagawa and T.Tsuzuki. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 42, No. 11, 1026-31 
(Nov., 1959). In Japanese. 

Describes a computer constructed in the Keio-Gijuku University, 
Tokyo, in May, 1959. The construction of the words, arithmetic and 
control units is shown in block diagrams, and details of arithmetical 
operations and their controls in both fixed- and floating-point systems 
are described. A high-speed magnetic drum is used for the storage 
units. The computing speed can be improved by using the 2-address 
code system of instruction. Input—output devices include a flexo- 
writer, a paper -tape reader and a paper-tape punch. Tape making 
for the computer is considered briefly. A.Wilkinson 


681.142 
3676 TRANSISTOR COMPUTER ETL MARK IV. 
H.Nishino, 8.Takahashi, H.Aiso, 1.Matsuzaki, K.Kando 
and H. Yoneda. 
J. Inst. Elect. Commun. Engrs Japan, Vol. 42, No. 11, 1038-45 
(Nov., 1959). In Japanese. 
A summarizing description of the design and characteristics of 
a fully transistorized computer which has been operated success- 
fully at the Electrotechnical Laboratory, Tokyo, for over 1} years. 
From this model, several medium size computers have been devel- 
oped for commercial use and several larger ones are under construc- 
tion. The description is illustrated by detailed circuit diagrams of 
the basic building circuits, the read—write circuits of the storage 
unit and the clock pulse generators, and by block diagrams of the 
control unit and the arithmetic unit. A.Wilkinson 


681.142 
3877 THE INPUT AND OUTPUT SYSTEM OF THE T.1.F.R. 
COMPUTER. 8B.K.Basu and K.Bakhru. 

Proc. Indian Acad. Sci. A, Vol. 45, No. 4, 231-9 (April, 1957). 

Describes the logical circuits which have been incorporated in 
the input-output unit of a pilot electronic digital computer. The 
unit is used to feed input data into the calculator from punched tape 
through a photo-electric tape reader and to print out the results, 
after computation, by standard teletype equipment. 


681.142 : 621.382.333 
3678 TRANSISTOR APPLICATIONS IN A HIGH-SPEED 
PARALLEL COMPUTER. J.Connett and P.Cooke. 

Proc. Instn Elect. Engrs, Paper 2909 E [International Convention 
on Transistors and Associated Semiconductor Devices,May, 1959] 
Vol. 106B, Suppl. 18, 1226-34, 1289-91 (1959). 

Republication, with discussion, of the paper abstracted in 
Abstr. 3630 (1959). 


681.142 : 621.374.5 
MAGNETOSTRICTIVE DELAY-LINE STORES OPERATING AT 
1 Mc/s USING TRANSISTOR CIRCUITS. See Abstr. 3591 


681.142 
3879 CONCERNING ULTRA-HIGH FREQUENCY DIGITAL 
AUTOMATION. M.S.Neiman. 

Radiotekhnika, Vol. 15, No. 3, 7-12 (March, 1960). In Russian. 

Discusses the problem of raising the speed of electronic digital 
computers and, in particular, the possibility of using kilomegacycle 
techniques. Several alternatives for ultra-high-speed triggers are 
considered, and the limitations imposed by the finite propagation 
velocity of electromagnetic signals are noted. V.V.Zakharov 


681.142 
3689 SOME OBSERVATIONS ON DIGITAL COMPUTERS AND 
SOME OF THEIR APPLICATIONS. A.B.Idzerda. 
Tijdschr. Ned. Radiogenoot., Vol. 25, No. 1, 43-51 (1960). In Dutch. 
The characteristics of laboratory and industrial instruments 
are briefly reviewed and a detailed description is given of the 
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Van der Heen (type 9908) transistorized computer. This works over 
the 10 c/s-1 Mc/s frequency range, with three standard periods 

0.1, 1 and 10 sec. A new system of decimal division is used in this 
computer; no pulses are fed back in the circuit, but direct connection 
from the first binary divider to the last stage and d.c. coupling from 
the fourth to the second stage ensure reliable decimal division at 
high frequencies. G.N.J.Beck 


681.142 
3881 MATRIX ALGEBRA OF SEQUENTIAL LOGIC. MATRIX 
LOGIC. Il. _ E.J.Schubert. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 1074-9 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

Matrix operations similar to function matrices for sequential 
circuits describing the behaviour in the time domain are derived, and 
appropriate algebraic operations are introduced. The approach, 
believed to be novel,permits the computation of the output sequence 
for a given input sequence applied to a sequential circuit and in its 
inversion, the computation of a function matrix required to produce 
a certain output sequence from a given input sequence. See also 
two following abstracts. 


681.142 
3482 SIMULTANEOUS LOGICAL EQUATIONS. MATRIX 
LOGE. IV. E.J.Schubert. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 1080-3 (1960) = Commun. 
and Electronics, No. 46 (Jan., 1960). 

A new method for reducing logical problems of higher complexity 
based on matrix logic is presented. Sets of propositions related to a 
set of constraints are transformed into minimum form without itera- 
tive simplifications. The savings in design effort and components for 
the eventual circuit are demonstrated in a reference problem. 


681.142 
3883 SYMMETRIC SWITCHING FUNCTIONS. MATRIX 
LOGIC. V. E.J.Schubert. 
Trans Amer. Inst. Elect. Engrs I, Vol. 78, 1083-7 (1960) = Commun. 
and Electronics, No. 46, (Jan., 1960). 

Symmetric logical functions are classified in ordinary and 
threshold function. The first class is defined as being operative for 
only k of p inputs being active. Threshold functions are operative 
for at least k of p inputs. Ordinary symmetric and threshold func - 
tions are mutually related and one class may generate functions of 
the other class. Transistor circuits are already extensively used 
to perform threshold functions in form of resistor-coupled nonlinear 
amplifiers. Recently a new logical element has been conceived which 
performs ordinary symmetric logic. To evaluate the merits of these 
logical elements efficiently a method has been developed which may 
be adapted to logical design by computer routines. Solution of 
problems involving up to ten variables is feasible without the aid 
of computers. 


681.142 : 621.313,33 

3864 COMPUTER EVALUATION OF HIGH-TEMPERATURE 

AIRCRAFT A.C. ELECTRICAL SYSTEM DESIGNS. 
W.E.Sollecito and D.A.Swann. 
Trans Amer. Inst. Elect. Engrs Il, Vol. 78, 434-44 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 

Describes a design and analogue computer study of a high- 
temperature aircraft a.c. electrical system. The study includes 
an extensive, nonlinear representation of the a.c. alternator and 
shows the effects of temperature, load, and regulator and exciter 
nonlinear behaviour on system stability and transient performance. 
Torque-limiting techniques are evaluated and a computer approach 
for study of the reactive-load division loop is developed. 


681.142 : 621.382.3 
TRANSISTORS IN DATA-PROCESSING MACHINES. 
3685 
J.H. Felker. 
Proc. Instn Elect. Engrs, Paper 3119 E [International Convention on 
Transistors and Associated Semiconductor Devices May, 1959] 
Vol. 106B, Supp. 18, 1214-15 1289-91 (1959). 


681.142 
3686 MEANS, METHODS AND POSSIBILITIES OF DATA 
PROCESSING. A.P.Speiser. 

Bull. Assoc. Suisse Elect., Vol. 51, No. 2, 53-62 (Jan. 30, 1960). 
In German. 

After a short description of electronic computers in general 
and some of the techniques at present in use, possibilities for the 
future are discussed. Transistors with multiple electrodes and 
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magnetic cores with multiple holes are described, as well as 
Twistors, microwave parametrons and thin magnetic films. Cryot- 
rons are also mentioned, and it is considered an economic possibility 
to envisage stores of 10° binary digits and clock frequencies of 

1000 Mc/s. Some of the new applications, such as to language 
translation, are reviewed, there is a brief description of the SAGE 
system for monitoring the American air space, and finally there is 

a brief description of the possibilities of automatic programming 

and the learning process. G.A.Montgomerie 


681.142 
3667 THE GE. -100 DATA PROCESSING SYSTEM. 
R.H.Hagolian, H.L.Herold, J.Levinthal and J.Weizenbaum. 
Eastern Joint Computer Conference Paper, p. 181-4. 

This is a machine specifically intended for banking use; the 
special requirements of the application are discussed, particularly 
the need for rapid handling of a large volume of work, automatic 
reading of cheques and high reliability. The peripheral equipment, 
especially the cheque reader, is described and an important feature 
of the order code emphasised. This is the facility for complete over- 
lapping of computation with memory access, thus achieving high 
overall processing speed with comparatively slow, and hence reliable, 
circuitry. G.H.Stearman 


681.142 
3606 THE 1.B.M.7070 DATA PROCESSING SYSTEM. 
R.W.Avery, S.H.Blackford and J.A.McDonnell 
Eastern Joint Computer Conference Paper, p. 165-8. 
A general description of a flexible, easily extended system. 
G.H Stearman 


681.142 
3669 APAR, AUTOMATIC PROGRAMMING AND RECORDING. 
G.R.Bachand, J.L.Rogers and T.F.Marker. 
Eastern Joint Computer Conference Paper, p. 130-3. 
Describes in general terms a data acquisition system designed 
for flexibility in the instrumentation of weapon trials. The units may 
be used to construct systems of varying complexity according to the 


need, the most complex system described including facilities for 
punched-tape control of various functions on the device under test, 
multiplexing of transducer outputs, off-normal indication, data 
identification, and temporary storage of high-speed digitizer outputs 
to act as a buffer for the punched-tape recording medium. 
G.H.Stearman 


681.142 
3099 AN ELECTRONIC DIRECTORY FOR SORTING MAIL 
A.W.Holt. 
Eastern Joint Computer Conference Paper, p. 79-90. 

Describes the principles of design of a digital machine for use 
as a Post Office directory in a large city. Emphasis is placed upon 
the incoming mail, which represents the greater problem, and 
techniques described for sorting into the order in which the postman 
walks his route. Allowance is made for exceptional addresses 
requi van delivery. Using straightforward address storage 
20 x 10° bits would be required with a mean access time of 20 msec 
for a city of the size of Washington, but the abbreviated storage 
techniques described can reduce this figure to about 4 x 10° bits. 

A general discussion of the data processing problem is included, 
together with a brief description of some of the techniques for the 
physical handling and coding of letters. The outstanding virtues and 
faults of several novel storage systems are presented for comparison 
with the magnetic drum assumed to be the storage medium. 
G.H.Stearman 


661.142 
3691 SYSTEM EVALUATION AND INSTRUMENTATION OF 
A SPECIAL-PURPOSE DATA PROCESSING SYSTEM 
USING SIMULATION EQUIPMENT. 
A.J.Strassman and L.H.Kurkjian. 
Eastern Joint Computer Conference Paper, p. 127-30. 

The necessity is emphasised of breaking down the testing of a 
large digital system into stages, commencing with the individual 
elements and proceeding to collections of elements, sub-systems 
etc. As the assembly to be tested becomes larger the difficulty 
of providing satisfactory test signals also increases and quite 
large-scale simulation equipment must be used. G.H.Stearman 
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661.142 
3692 DATA HANDLING BY CONTROL WORD TECHNIQUES. 
G.A.Blaauw. 
Eastern Joint Computer Conference Paper, p. 75-9. 

The use of index registers in stored programme computers has 
resulted in a very significant increase in the speed with which 
address computation may be carried out. The various functions of 
an index register are described and it is shown how these may be 
carried out even more efficiently by extending the register to 
include a control word. This is in two parts, a count part and a 
refill part. The first deals with index testing requirements and the 
second with the need for setting-up new index contents before 
commencing a new address computation. A single instruction, 
“increment, count and refill'’ may be applied to the register to 
perform all three operations concurrently. The refill part is 
conditional upon the count so that the index is not refilled until the 
previous computation is completed. G.H.Stearman 


681.142 
3693 FILE PROBLEMS ASSOCIATED WITH THE NATIONAL 
MENU STUDY. P.M.Thompson. 
Eastern Joint Computer Conference Paper, p. 63-5. 

Describes the organization of data from a national poll into a 
form suitable for sorting by a computer in order to answer queries 
put by food manufacturers. The data is easily classified in a true 
hierarchical structure: ingredients, dishes, meals etc. and is 
stored in coded form on magnetic tape. G.H.Stear man 


681.142 
3694 DATA PROCESSING AND INFORMATION HANDLING. 
R.H.Gregory and M.Trust. 
Eastern Joint Computer Conference Paper, p. 65-71. 

Describes a quantitative approach to the processing of data from 
observations on an industrial concern with the object of extracting 
information suitable for presentation to various management levels 
as a basis for the making of administrative decisions. An “index of 
importance" is defined, being the sum of 6 other numbers which in 
turn describe factors like the "degree of completion", the absolute 
difference between actual and estimated expenditure, the relation 
between these expenditures and specified minimum figures (below 
which expenditure is of little interest) etc. The data is subjected to 
a number of tests to compare it with certain fixed criteria of 
expenditure, degree of completion etc., and as a result of these 
tests a score is generated. The size of score indicates whether an 
item is worth reporting and any such items are printed out in a 
9-column format including index of importance, test score and 
expenditures. The computer is also programmed to carry out 
sorting of all the data whether it is reported as exceptional or not. 

G.H.Stear man 


681.142 
3095 ORGANIZATION AND RETRIEVAL OF RECORDS 
GENERATED IN A LARGE-SCALE ENGINEERING 
PROJECT. G.A.Barnard Ill, and L.Fein. 
Eastern Joint Computer Conference Paper, p. 59-63. 

During the development of a computer to be used for the 
automatic processing of bank cheques, it was found necessary to 
organize a paper filing system to permit efficient liaison between a 
number of groups of workers, including logical and circuit designers, 
administrators, wiremen, accountants, technical writers, etc. The 
system is described. G.H.Stear nan 


681.142 : 621.376.2 
AN EXPERIMENTAL MODULATION-DEMODULATION 
3896 SCHEME FOR HIGH-SPEED DATA TRANSMISSION. 
E .Hopner . 
Eastern Joint Computer Conference Paper, p. 38-43. 

A brief discussion of various modulation systems applicable to 
digital data transmission leads to a description of an experimental 
system employing phase modulation and synchronous detection. The 
sub-carrier is phase synchronous with the information bit frequency, 
and the sub-carrier, not actually present in unmodulated form at the 
receiver, is reconstructed from the phase- modulated form by refer - 
ence to the preceding information bit. To overcome the effects of 
frequency spectrum shift in a long telegraph line, a pilot signal is 
also transmitted at a low level, and has a frequency equal to the 
difference between the bit-frequency and sub-carrier frequency. 
This is unaffected by spectrum shift and the true bit frequency is 





Abstr. 3397—3907 


thus recoverable at the receiver by reference to the reconstructed 
sub-carrier. Performance figures are quoted for the system in the 
presence of impulse noise, a typical figure suggesting an error rate 
of 1 bit in 10° over a very noisy line at a bit rate of 1000 per second. 
G.H.Stearman 


681.142 
THE BECKMAN MODEL 210 HIGH-SPEED DATA 
3897 SYSTEM. J.V.White. 
A.LE.E. and Digital Instrumentation Conference Paper, 
212-19. See Abstr. 3875 (1959). 

A data processing unit consists of an input subsystem which 
amplifies and scans low level d.c. signals from transducers or other 
sources, a data handling subsystem which converts this analogue 
information into digital values, and an output subsystem which 
records the digitized data in the proper format on magnetic tape or 
at a slower speed on an electric typewriter or paper- perforator. 
The short term repeatability is +0.02%% of the reading +; count 
+ 0.02% of full scale +5 uV referred to the input. Maximum speed is 
15000 readings/sec. G.A.Montgomerie 


681.142 
THE COMBI-SYSTEM — A PROPOSAL FOR NEW 
3898 = CONCEPTS IN DIGITAL DATA PROCESSING. H.Schwab. 
A.LE.E. and Digital Instrumentation Conference Paper, 
p.220-31. See Abstr. 3875 (1959). 

Data processing can be divided into the fields of data acquisition, 
data handling, data evaluation and data display. Data handling is 
discussed from the viewpoint of logical operations rather than 
arithmetical operations on the data: such operations as for, example, 
format translation and sorting. In the same way as arithmetical 
operations can be reduced to addition, subtraction, multiplication 
and division, data handling problems can be reduced to six funda- 
mental functions: selecting, comparing, switching, memory, control, 
and translation. Diagrammatic and symbolic ways of representing 
these functions are developed and the corresponding physical sub- 
modules briefly described. These are made up from the circuit 
cards of the Consolidated Electrodynamics MicroSADIC system. 

G.A.Montgomerie 


681.142 
SPECIFYING HIGH SPEED DATA SYSTEMS FOR OPTIMUM 
3899 BALANCE BETWEEN PERFORMANCE AND COST. 

R.W.Cronshey and 8.G.Reque. 
A.1.E.E. analog and Digital Instrumentation Conference Paper, p. 248- 
54. See Abstr. 3875 (1959). 

A general discussion on the preparation of a specification for 
a data system of the type in which analogue-type transducers are 
used and the data then converted into digital form before being re- 
corded. Sixteen basic points are considered, explaining how the 
ultimate cost can be reduced by asking only for as much performance 


as is required. G.A.Montgomerie 
681.142 
MICRO PROGRAMMING. 
3900 M..V. Wilkes. 


Eastern Joint Computer Conference Paper, p. 18-20. 

Microprogramming is a method by which the sequence control 
units of digital computers may be systematically developed, all 
internal operations associated with the execution of a programme 
order being broken down into simple parts and treated as a 
programme of lower order. This demands storage capacity for the 
microprogramme orders. A number of experiments with the 
method are mentioned and it is pointed out that it allows the 
employment of experienced programmers or workers in algebraic 
logic upon the design of computers and may result in order codes 
which are free from irritating exceptions and restrictions. 

G.H Stearman 


681.142 
COMPUTER DESIGN FROM THE PROGRAMMERS' 
3901 VIEWPOINT. W.F.Bauer. 
Eastern Joint Computer Conference Paper, p. 46-51. 

A summary and discussion of the development of computer or- 
ganization up to the present date, showing the trend towards more 
economical use of computer time by time-sharing, buffered input — 
output, etc. A hypothetical large-scale computer is proposed in 
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which maximum economy is achieved by loading with many simul- 
taneous problems and arranging for the computer to assign priorities 
so that all the various elements are operating at full loading most 

of the time. G.H.Stearman 


681.142 
A HIGH-SPEED TRANSISTORIZED ANALOG-TO- 
3902 DIGITAL CONVERTER. R.C.Baron and T.P.Bothwell. 
Eastern Joint Computer Conference Paper, p. 133-8. 

This convertor is of the successive approximation type in which 
the analogue input is compared with binary fractions of an internal 
reference voltage. The convertor generates an 11 binary digit output 
at a rate of 2 x 10° bits/sec and the overall conversion rate is 
16 000 bits/sec. The problems involved in the design of an accurate 
digital-to-analogue convertor receive considerable attention and 
methods of dealing with bipolar input voltages are discussed. A 
number of applications for the convertor are suggested. 

G.H.Stearman 


681.142 
ACCURACY CONSIDERATIONS IN ANALOG-TO- 
3903 DIGITAL CONVERTERS FOR USE IN HIGH SPEED 
SYSTEMS. R.E.Wright. 
A.1.E.E. Analog and Digital Instrumentation Conference Paper, 
p. 232-7. See Abstr. 3875 (1959). 

A brief discussion of the inherent sources of inaccuracy in 
analogue-to-digital convertors of the successive binary comparison 
type leads to four tests needed to established accuracy in a prac- 
tical case. These are: zero check, that the digital output should 
be zero when the input is zero; absolute check, that the convertor 
should digitize to within + = of the least significant bit any accurately 
known voltage within the range; monotonicity, that as the input 
signal varies from zero to full scale every possible output code 
should exist over a stable range in proper sequence; and high speed 
check, that the same should apply at the maximum operating speed. 

G.A.Montgomerie 


681.142 
PRINCIPLES OF CONSTRUCTION FOR READING 
3904 MACHINES. A.A.Kharkevich. 
Radiotekhnika, Vol. 15, No. 3, 3-9 (Feb., 1960). In Russian. 
A survey of the basic requirements for an automatic pattern 
recognition machine and a classification of existing systems with a 
discussion of their relative merits. V.V.Zakharov 


681.142 
CONCERNING THE MINIMUM REPRESENTATION 
3905 PROBLEM. £.L.Blokh. 
Radiotekhnika, Vol. 15, No. 2, 10-14 (Feb., 1960). In Russian. 
Considers the problem of minimizing the representation of a 

plane pattern in a character recognition machine. The pattern, 
which is prepared for maximum convenience in scanning, consists 
of a fixed number of elements of differing shades, where the sequence 
of patterns presented for identification is random and characterized 
by a homogeneous probability distribution. V.V. Zakharov 


681.142 
PERCEPTRON SIMULATION EXPERIMENTS. 
3906 = F. Rosenblatt. 
Proc. Inst. Radio Engrs, Vol. 48, No. 3, 301-9 (March, 1960). 

An experimental simulation programme, which has been in 
progress at the Cornell Aeronautical Laboratory since 1957, is 
described. This programme uses the I.B.M. 704 computer to 
simulate perceptual learning recognition, and spontaneous classifica- 
tion of visual stimuli in the perceptron, a theoretical brain model 
which has been described elsewhere. A brief review of the or- 
ganization of simple perceptrons is given, and theoretically predicted 
performance curves are compared with those obtained from the 
simulation programmes in several types of experiments, designed 
to study "forced" and "spontaneous" learning of pattern discrimina- 
tions. 


681.142 
3907 GROUP SYSTEM OF AUTOMATIC MONITORING AND 
SETTING OF ZEROS IN D.C. AMPLIFIERS USED IN 
ELECTRONIC ANALOGUE COMPUTERS. 
I.M.Vitenberg and E.A.£rokhin. 
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Priborostroenie, 1959, No.6 (June), In Russian. English transla- 
tion in: Instrum. Constr., 1959, No. 6, 1-4 (June). 

Reviews some Russian methods of zero-setting by automatic 
and manual methods, either in large groups or single. Schematic 
diagrams of electronic and electromechanical systems are given. 
The more usual chopper -stabilization techniques of drift-correction, 
which make the above methods obsolescent, are ignored for some 
reason. K.C.Garner 


681.142 : 516 

3908 UNIFYING DESIGN PRINCIPLE FOR THE RESISTANCE 
NETWORK ANALOGUE. _F.C.Gair. 

Brit. J. appl. Phys., Vol. 10, No. 4, 166-72 (April, 1959). 

Simplification of design is achieved, without any loss of accuracy 

by the use of the "cell principle", which is an extension and 


295 (1953)]. Poisson's equation is integrated over the volume of a 
representative small cell. In this form it is much easier to 
appreciate the analogy with the resistance network, and hence to 
arrive immediately at the relevant design parameters. The method 
applies not only to the usual type of network with equal meshes, but 
also to networks with unequal meshes, or subdivided meshes, and 
further to the representation of the Dirichlet, Neumann or Fourier 
boundary conditions on rectangular or arbitrarily curved boundaries. 
More complicated equations than Poisson's can also be represented 
by a resistance network. By considering these equations as 
generalizations of Poisson's equation in an appropriate Riemann 
space, the corresponding design parameters are achieved. This 
formulation can equally well be used as the basis for any numerical 
solution of the equations. 
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generalization of the method of MacNeal. [Quart. appl. Math., Vol. Ll, 


Abstr. 3908-3910 


681.142 : 516 
USE OF AN ELECTRONIC ANALOGUE COMPUTER 
3909 = WITH RESISTANCE NETWORK ANALOGUES. 
J.P.K.Altes. 


Brit. J. appl. Phys., Vol. 10, No. 4, 176-80 (April, 1959). 

A method of solving partial differential equations of the 
elliptical type, with the aid of an electronic analogue computer in 
conjunction with a resistance network is given. Although this 
method is iterative the adjustments are made automatically by 
means of electronic memory elements and a switching mechanism. 
Some results are given. In case the iteration process proves to be 
divergent an additional voltage source connected with a well-chosen 
node may offer a solution. 


681.142 
SIMULATION OF A SYNCHRONOUS MACHINE WITH AN 
3910 ANALOGUE COMPUTER. P.Coroller. 
Brown Boveri Rev., Vol. 46, No. 5, 299-306 (May, 1959). 

Park's equations form the basis of the simulation with certain 
simplifying assumptions, particularly concerning the distribution of 
the leakage fluxes. The simulation is more accurate for a salient 
pole machine. The d.c. output from the computer, representing the 
terminal voltage of the alternator, is modulated to convert it to a 
50 c/s voltage, power-amplified, and fed to a real voltage regulator. 
If two or more machines have to be simulated in parallel, a network 
analyser can be used to provide a suitable interconnection. Com- 
puter circuits, schematics, and the basic equations are given. 

K.C Garner 


681.142 : 621.311.21 
STABILITY OF THE OPERATION OF A HYDROELECTRIC 
STATION WITH HEADRACE CANAL, TAKING INTO ACCOUNT THE 
eee OF ITS GOVERNOR. See 
str. 
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620.179.16 
3911 USE OF REFERENCE BLOCKS FOR CHECKING ULTRA- 
SONIC INSPECTION APPARATUS. 
Brit. Weid. J., Vol. 7, No. 4, 230-7 (April, 1960). 


620.197.5 
3912 TRENDS IN GROUND BED DESIGN FOR CATHODIC 
12 PROTECTION OF UNDERGROUND STRUCTURES. 
A.P.Landry and I.N.Howell, Jr. 
Trans Amer. Inst. Elect. Engrs Il, Vol. 78, 456-62 (1959) = Applic. 
and Industr., No. 46 (Jan., 1960). 

The deep vertical ground bed with rail anode assembly is des- 
cribed and typical circuit resistances of this type are compared with 
those of the conventional type. The employment of high-silicon cast- 
iron anodes and graphite-rod anodes is discussed. Equipment and 
installations are illustrated by photographs and there are line 
drawings of various anode assemblies. In an appendix typical costs 
are tabulated and a graph shows the results obtained using two 
ground beds, one a deep ground bed using a rail-anode assembly and 
the other a test ground bed using $ in. diameter steel rods. Voltage 
gradient measurements were made using two copper-sulphate half- 
cells. Readings were taken with one half-cell held stationary at a 
remote location whiie the other half-cell was moved to various lo- 
cations hout the area. The readings were recorded with 
rectifier "on" and with rectifier "off" for both ground beds. The 
change in earth potential due to the conventional ground bed was 
appreciable up to distances of 150 ft. while the changes due to the 


deep ground bed were negligible at all distances. H.A.Miller 
WELDING . SOLDERING 
621.791.75 
DROPLET TRANSFER DURING ARC WELDING IN 


3913 VARIOUS SHIELDING GASES. 
L.F .Defize and P.C.van der Willigen. 
Brit. Weld. J., Vol. 7, No. 5, 297-305 (May, 1960). 

Briefly reviews some important investigations on droplet 
transfer in the arc welding of steel with a consumable bare wire, 
and discusses the results obtained from high-speed cinematography, 
particularly the remarkable droplet transfer in CO, with the wire 
connected to the positive pole. Oblique melting of the wire is as- 
cribed to the radiation towards the side of the weld bead (specially 
marked at not too low travel speeds), and the coarse drops are 
attributed to heavy contraction of the arc plasma. That the droplet 
transfer in argon at sufficiently high current values is not one-sided 
was ascribed to the predominant role played by the arc plasma, which 
shows less contraction and therefore has a large anodic contact 
surface with the droplet. The strong contraction of the arc plasma 
with CO,, as a result of which the contact surface of the arc was 
always smaller than half the surface of the hanging drop, has to be 
attributed to the strong temperature gradient in the radial direction. 
Although the heat conduction at very high temperatures is not yet 
known for CO,, in contrast with that of the inert gases and of nitro- 
gen and hydrogen, it is probable that the heat conduction of CO, must 
be very large. Owing to the very small cathode spot very coarse 
and irregularly shaped drops are found in CO, and in argon when the 
wire is connected to the negative pole. The cathode spot moves so 
quickly that exposures with 3000 frames per second are still too 
slow. The addition of substances giving strong thermal electron 
emission to the surface of the wire can greatly increase the size 


of the cathode spot, and with argon a droplet transfer is obtained 
which is similar to that at the positive pole. This is also the case 
with CO, but it is not possible to reduce the coarseness of the drop- 
lets. It is concluded that the diameter of the cathode spot (the sur- 
face of contact with the drop) is not the only factor determining the 
dimensions of the drop, but that the diameter of the plasma also 
plays a role. 


621.791.76 
3914 PERFORMANCE RECORD OF THE THERMATOOL 
HIGH FREQUENCY RESISTANCE WELDING PROCESS. 
L.A. Johnstone, F.J.Trotter and H.G.a'Brassard. 
Brit. Weld. J., Vol. 7, No. 4, 238-49 (April, 1960). 

A brief description is given of the method of high-frequency 
resistance welding. The process has several advantages over 
orthodox low-frequency welding methods; (a) ability to weld thin 
material without the danger of joint collapse; (b) welding of quite 
heavily scaled or oxidized material; (c) welding high carbon and 
alloyed steels. The same welding head can be employed for welding 
practically all commercial non-ferrous and light metals and their 
alloys. Typical plants are described and operating records are given 
covering the full range of applications on ferrous, non-ferrous, light 
metals, rare metals and cable sheathing. The high quality and depend- 
ability of the weld are demonstrated by micrographs and by examples 
of flare, flattening, and pressure tests. 


621.791.76 
3915 RESISTANCE WELDERS AND POWER CONSUMPTION. 
E.Giuffrida and P.Cucchi. 
Energia elett., Vol. 36, No. 7, 609-16 (July, 1959). In Italian. 

The various types of resistance-welding equipment are dis- 
cussed with particular reference to their effects on the supply 
mains. Tables are given showing the power and current consumption 
and the p.f. for the various types, e.g. spot welders, projection wel- 
ders, seam welders with roller electrodes, welders with portable 
pincers, spark welders and tread welders. Three-phase resistance- 
welders with frequency conversion or rectifiers are briefly men- 
tioned. A curve shows the max. permissible voltage drop in its 
functional relation to frequency of welding operation for lighting 
mains. Seven instruments hitherto used for measuring the in 
stantaneous currents and powers in welder installations are listed 
The use of impulse counters for statistical and tariff purposes is 
recommended and various connections for single-phase and three 
phase systems are described and illustrated. R.Neumann 


621.791.76 : 539.2 : 537.32 
3916 INVESTIGATIONS OF THE INFLUENCE OF THE 
PELTIER EFFECT ON RESISTANCE WELDS. 

8.3cholz. 
Z. angew Phys., Vol. 12, No. 3, 111-17 (March, 1960). In German. 

The Peltier effect gives rise to resistance welds of varying 
strengths, in combinations of metals of different thermoelectric 
properties, depending on the direction of the current pulse during 
welding. Calculations for Au—Pd show that the Peltier heat is about 
10% of the electrical energy dissipated in the weld; a result confirmed 
experimentally. G.C. Williams 


621.791.9 
RECLAMATION BY METAL SPRAYING. 
3917 W.E.Ballard. 
Brit. Weld. J., Vol. 7, No. 4, 223-30 (April, 1960). 

Previews the development of the metal spraying process, briefly 
describes its operation, and gives examples of applications in the 
reclamation of shafts and flat surfaces. The properties of the sprayed 
coating are considered and the results of experimental work are 
quoted. The application of the process to hard facing and to the 
deposition of ceramics is also mentioned. 
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